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EXECUTNE SUMMARY 

The No Further Action Justification document for Operable Unit 16 (OU16) - Low-Pnority 
Sites at the Rocky Flats Plant (RFP) is part of the comprehensive, phased program of site 
charactemtion, remedial investigations, feasibility studies, and remedial/corrective actions 
currently in progress at RFP. These activlties are pursuant to the Interagency Agreement 
(IAG) signed by the U S  Department of Energy (DOE), the U S Envlronmental Protection 

Agency (EPA), and the Colorado Department of Health (CDH). 

OU16 contains seven Indimdual Hazardous Substance Sites (IHSSs) that were grouped 
together in the IAG because of the likelihood that previous response actions or natural 
enwonmental processes at these low-prionty sites eliminated the need for further action 

In accordance with the U.S. EPA guidance (1989a), a no further action decision is 
appropriate at sites where a prewous removal action or natural enwronmental processes 
rmtigate nsks to human health and the enwronment The risks associated wth each of the 
IHSSs m OU16 and the need for further action are assessed using a conceptual model to 
evaluate the exposure pathways by which human and biotic receptors may be exposed to 

contarmnants. 

The No Further Action Justification document for OU16 describes the site history, geology, 
hydrogeology, climatology, and current and future land use to characterize OU16 wthin the 
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RFP site framework. Each IHSS, its spill history, potential contammabon, and remedial 
action, if performed, are desmbed Also described is a site conceptual model for OU16 

that mcludes conbmnant sources, release mechamsms, transport pathways, exposure routes 
and receptors. Each IHSS wthin OU16 is evaluated relative to the conceptual model to 
detemne if it poses a risk to human health or the environment 

The seven IHSSs compnsing OU16 include IHSS 185 - Solvent Spill; IHSS 192 - Anbfreeze 
Dwharge; IHSS 193 - Steam Condensate Leak - 400 Area, IHSS 194 - Steam Condensate 
Leak - 700 Area; IHSS 195 - Nickel Carbonyl Disposal, IHSS 196 - Water Treatment Plant 
Backwash Pond, and IHSS 197 - Scrap Metal Sites - 500 Area 

Potential risks to human heaIth and the environment associated wth histoncal releases and 
spills at IHSSs 185,192,193,194,195, and 197 have been mitigated by past response actions 
and/or natural attenuation processes that elimnate the source or exposure pathways 
Therefore, further action is not justified for these SIX IHSSs 

Because a prevlous removal action has not eliminated the source and natural environmental 
processes have not prevented release and migration of contaminants, the exposure pathways 

for IHSS 196 are complete Therefore, there is potential nsk to human health and the 
environment and further action is warranted for this IHSS 

Further action for IHSS 196 is already scheduled Investigatory action proposed for IHSS 

115 in Attachment 2, Table 5 of the IAG (U S DOE, 1991a) represents appropriate further 
action for IHSS 196 because (1) the area of investigation for IHSS 115 includes IHSS 196, 

(2) the target analytes for the IHSS 115 investigation include contaminants associated wth 

IHSS 196, and (3) contaminant concentrations associated with IHSS 115 are likely to be 
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significantly greater than concentrations assoclated wth IHSS 196. Thus, additional action 

specific to MSS 196 is not warranted 
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1.0 INTRODUCTION 

This document presents historical information and available data pertainrng to the types and 
extent of contamination/releases and remedial response actions at Operable Unrt 16 
(OU16) - Low-Prionty Sites at the Rocky Flats Plant (RF'P) in Jefferson County, Colorado 
This information is used to determine the need for further action at the seven Indimdual 
Hazardous Substance Sites (IHSSs) comprising OU 16, listed as follows 

IMSS 185 Solvent Spill 

MSS 192 Antifreeze Discharge 

IHSS 193 
IHSS 194 
IHSS 195 Nickel Carbonyl Disposal 

IHSS 196 
IHSS 197 

Steam Condensate Leak - 400 Area 
Steam Condensate Leak - 700 Area 

Water Treatment Plant Backwash Pond 
Scrap Metal Sites - 500 Area 

Unlike other operable units at RFP where IHSSs were grouped together in the Interagency 

Agreement (JAG) on the basis of similar contaminants, release types, and/or location, the 
IHSSs compnsing OU16 were grouped together because of the likelihood that premous 
remediation efforts and/or natural environmental processes at these low-pnority sites 
elirmnated the need for any further remedial response action In accordance wth Guidance 
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on Preparing Superfund Decision Documents (U.S. EPA, 1989a), a no further action 
decision may be warranted at sites where a prewous removal action and/or natural 
enwonmental processes mtigate threats to human health and the enwronment 

This document is part of a comprehensive, phased program of site characterization, remedial 
investigations, feasibility studies, and remedial/corrective actions currently in progress at 
RFP. These mvestigations are being conducted pursuant to the IAG signed by the U S 

Department of Energy (DOE), the U S Enwronmental Protection Agency (EPA), and the 
State of Colorado Department of Health (CDH), dated January 22, 1991 (US DOE, 
1991a) The IAG program developed by DOE, EPA, and CDH addresses Resource 
Conservation and Recovery Act (RCRA) and Comprehensive Enwronmental Response, 
Compensation and hability Act (CERCLA) regulations applicable to remedial investigations 
at OU16 

1 1 ENVIRONMENTAL RESTORATION PROGRAM 

The Enwronmental Restoration (ER) program, designed for investigation and cleanup of 
envlronmentally contaminated sites at DOE facilities, is being implemented in five phases 

Phase 1 (Installation Assessment) includes preliminary assessments and site inspections to 
assess potential enwronmental concerns. Phase 2 (Remedial Investigations) includes 
planrung and implementation of sampling programs to delineate the nature and extent of 
contammation at specific sites and evaluate potential contaminant migration pathways. 
Phase 3 (Feasibility Studies) includes evaluation of remedial alternatives and development 
of remedial action plans to mitigate environmental problems identified in Phase 2 as 
needing correction Phase 4 (Remedial Design/Remedial Action) includes design and 
implementation of site-specific remedial actions selected on the basis of Phase 3 feasibility 
studies. Phase 5 (Comphance and Verification) includes rnonitonng and performance 
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assessments of remedizl actions as well as verification and documentation of the adequacy 
of remedial actions carried out under Phase 4 

1.2 DOCUMENT OVERVIEW 

The avadable information is presented in this document to characterize site physical 
features, define sources of contamination, identify contamnants of concern, evaluate 
potential release pathways, document the remedial response cleanup actiwties, and 
deterrmne the need, if any, for further action 

Section 2.0 (Site Characterization and Background) presents regional and plant site 
background information, a description of the physical/enwronmental setting of OU 16, and 
relevant information pertaining to past operational histories or occurrences of 

contamnation Remedial response cleanup actimties performed at the IHSSs are also 
descnbed Section 3 0 presents a conceptual model for the umts based on the physical 
charactenstics of the IHSSs, potential or known release pathways, and available information 
regarding the nature and extent of contamination known or potentially associated wth each 
IHSS in OU16 The conceptual model identifies exposure pathways by which human and 
biotic receptors may be exposed to contaminants Exlsting information is used to deterrmne 
whether the exposure pathway is complete and, therefore, whether the IHSSs pose a risk to 
human health and/or the enwronment Based on the evaluation of the exposure pathway 
for each of the OU16 IHSSs, the rationale for further action is presented 

@ 

Relevant information used in characterizing the OU 16 IHSSs and associated remedial 
responses is presented in Appendices A through C 
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2.0 SITE CHARACTERIZATION AND BACKGROUND 

2 1 REGIONAL AND PLANT SITE BACKGROUND INFORMATION 

2 1.1 Facility Background and Plant Operations 

RFP is a government-owned, contractor-operated facility, which is part of the nationwde 
Nuclear Weapons Complex The plant was operated for the U.S Atomc Energy 
Comrmssion (AEC) from its inception in 1951 until the AEC was dissolved in January 1975 
At that time, responsibility for the plant was assigned to the Energy Research and 

Development Adrmmstration (ERDA), which was succeeded by DOE in 1977. Dow 
ChemcaI U S A, an operating unit of the Dow Chemcal Company, was the pnme operating 
contractor of the facility from 1951 until June 30, 1975 Rockwell International was the 
prime contractor responsible for operating RFP from July 1,1975, until December 31,1989. 
EG&G Rocky Flats, Inc became the prime contractor at RFP on January 1, 1990 

Premous operations at RFP consisted of fabrication of nuclear weapons components from 
plutomum, uranium, and other nonradioactive metals (pnncipally beryllium and stainless 
steel) Parts made at the plant were shipped elsewhere for assembly Currently, the plant 
reprocesses components after they are removed from obsolete weapons for recovery of 
plutomum Other actiwties at RFP include research and development in metallurgy, 
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machining, nondestructive testing, coatings, remote engmeenng, chemstry, and physics. 
Both radioactive and nonradioactive wastes were generated in the producuon process 
Current waste handling practices involve onsite and offsite recycling of hazardous matenals, 
onsite storage of hazardous and low-level radioactive m e d  wastes, and offsite disposal of 

solid low-level radioactive matenals at appropnate DOE facilihes However, RFP operating 
procedures have historically included both onsite storage and disposal of hazardous, low- 
level radioactive, and low-level radioactive mued wastes 

2.1.2 Premous Investigations 

Various studies have been conducted at RFP to charactenze enwonmental media and to 
assess the extent of radiological and chemical contarmnant releases to the enmronment The 
inveshgations performed prior to 1986 were summanzed by Rockwell International ( 1986a) 
InvesDgations characterized the regional geology and sitewde surface water and ground 
water hydrogeology Ecological and public health studies were also conducted 

0 

In 1986, two investigations were completed at the plant The first was the DOE 
Comprehensive Enwonmental Assessment and Response Program (CEARP) Phase 1 

Installation Assessment (U S DOE, 1986), which included analysis and identification of 
current operational activities, active and inactive waste sites, current and past waste 
management practices, and potential enwronmental pathways through which contaminants 
could be transported A number of sites that could potentially have adverse impacts on the 
environment were identified These sites were designated as Solid Waste Management 
Units (SWMUs) by Rockwell International (1987) In accordance with the IAG, SWMUs 
are now referred to as IHSSs 
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The second investigation completed at the plant in 1986 involved a hydrogeologic and 

hydrochemcal charactemation of the plant site Plans for this study were presented by 

Rockwell International (1986b and 1986c), and study results were reported by Rockwell 

International (1986d) 

2 2 PHYSICAL SETTING 

22.1 Location 

RFP is located northwest of Denver in northern Jefferson County, Colorado (Figure 2-1). 

Other surrounding cities include Boulder, Broomfield, Westrmnster, and Arvada, all of which 

are located less than 10 mles to the northwest, northeast, east, and southeast, respectively 

RFP occupies approximately 6,550 acres of federal land in Sections 1 through 4 and 9 

through 15 of T2S, R70W, 6th Principal Meridian Most plant structures are located wthin 

the pnmary RFP site, which occupies approxlmately 400 acres RFP is surrounded by a 
buffer zone of approximately 6,150 acres (Figure 2-2) 

RFP is bounded on the north by State Highway 128, on the east by Jefferson County 

Highway 17 (also known as Indiana Street), on the south by agricultural and industrial 

properties and Highway 72, and on the west by State Highway 93 (Figure 2-2) 

The locations of the seven IHSSs comprising OU16 are shown on Figure 2-3 All of the 

IHSSs are located wthin the developed area of the RFP site, except for IHSS 195, the 

Nickel Carbonyl Disposal site, which is located north of the plant site I 
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I 2.2.2 Topography 

RF'P is located along the eastern edge of the southern Rocky Mountam region, immediately 

l east of the Colorado Front Range. The plant site is located on a broad, eastward-sloping 
pediment that is capped by alluwal deposits of Quaternary age (Rocky Flats Alluwum) The 
pediment surface has a fan-like form, wth its apex and distal margins approxrmately 2 rmles 

west of RFP The tops of alluvial-covered pediments are nearly flat but slope eastward at 
50 to 100 feet per mle (EG&G, 1992) At RFP, the pediment surface is dissected by a 
series of east-northeast trending stream-cut valleys The bases of the valleys contaimng 
Rock Creek, North and South Walnut Creeks, and Woman Creek he 50 to 200 feet below 
the elevation of the older pediment surface These valleys are incised into the bedrock 
underlylng alluvlal deposits, but most bedrock is concealed beneath colluvial material 
accumulated along the gentle valley slopes ' e  
Much of the ground surface in the controlled area of RFP has been disturbed by earthwork 
construction, thus obscuring original topographic undulations Typical existing slopes in the 

controlled area are approxlmately 2 to 3 percent 

2.2.3 Climate 

The area surrounding RFP has a semarid climate charactenstic of much of the central 
Rocky Mountain region Based on precipitation averages recorded between 1953 and 1976, 
the mean annual precipitation at the plant is 15 inches Approxlmately 40 percent of the 
preapitation falls during the spring season, much of it as wet snow Thunderstorms (June 
through August) account for an additional 30 percent of the annual preapitation Autumn 
and wnter are drier seasons, accounting for 19 and 11 percent of the annual preapitation, I. 

I 
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respectively. Snowfall averages 85 inches per year, falling from October through May (U S 

DOE, 1980). 

Winds at RFP, although variable, are predomnantly from the west-northwest Stronger 

winds occur dunng the wnter, and the area occasionally expenences chinook wnds wth 

gusts up to 100 mles per hour (U.S DOE, 1980) 

The climate at RFP is strongly influenced by two flow patterns. During daytime hours, as 
the earth heats, air tends to flow toward the higher elevations (upslope) The general air 
flow pattern dunng upslope conditions for the Denver area is typically north to south, wth 

flow momng up the South Platte River Valley that enters the canyons of the Front Range 
After sunset, the air against the mountainside is cooled and begm to flow toward lower 
elevations (downslope) Dunng downslope conditions, air flows down the canyons of the 
Front Range onto the pIains (U.S. DOE, 1980) 

Temperatures at RFP are moderate. Extremely warm or cold temperatures are usually of 
short duration On average, daily summer temperatures range from 55 to 85 degrees 

Fahrenheit ("F), and wnter temperatures range from 20 to 45°F Temperature extremes 
recorded at the plant range from 102°F on July 12,1971, to -26°F on January 12,1963 The 
%-year daily average maximum temperature for the penod 1952 to 1976 is 76"F, the daily 
mmrnum is 22"F, and the average mean is 50°F. Average relative humidity is 46 percent 

(U.S. DOE, 1980). 

2.2.4 Surface Water Hydrology 

Three intermittent streams that flow generally from west to east drain RFP 
drainages are Rock Creek, Walnut Creek, and Woman Creek (Figure 2-2) 

These 
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Rock Creek drains the northwestern corner of the buffer zone and flows northeastward 
through the buffer zone to its offsite confluence wth Coal Creek IHSS 195 is located in 
the Rock Creek drainage (Figure 2-3) North and South Walnut Creeks and Dry Creek 
drain the northern portion of the plant complex These three forks of Walnut Creek join 
in the buffer zone and flow to Great Western Reservoir, apprommately 1 mde east of the 
confluence Flow is diverted around Great Western Reservoir into Big Dry Creek wa the 
Broomfield Diversion Ditch Rock Creek, North and South Walnut Creeks, and Dry Creek 
are mtermittent streams Flow occurs in these streams only after precipitation events and 
spnng snowmelt. An east-west trending interfluve separates Walnut Creek from Woman 
Creek Woman Creek, a perenmal stream, drains the southern RFP buffer zone and flows 
eastward into Mower Reservoir. The South Interceptor Ditch, which collects runoff from 
the southern portion of the plant complex and diverts it to Pond C-2, is located between 
RFP and Woman Creek 

Retention ponds are located in each of the creeks downstream of the main plant site 
(Figures 2-2 and 2-3) The four ponds located along North Walnut Creek are designated 
(from west to east) as A-1, A-2, A-3, and A-4 Currently, Ponds A-1 and A-2 are used only 
for spill control, and North Walnut Creek stream flow is diverted around them through an 

underground pipe Until 1980, Ponds A-1 and A-2 were used for storage and evaporation 
of plant laundry water Pond A-3 receives North Walnut Creek stream flow and runoff from 
the northern portion of controlled area (and OU16). Pond A-4 IS designed for surface water 
control and for additional storage capacity for overflow from Pond A-3 

The five retention ponds located along South Walnut Creek are designated (from west to 
east) as B-1, B-2, B-3, B-4, and B-5 Currently, Ponds B-1 and B-2 are reserved for spill 
control Pond B-3 receives treated effluent from the sewage treatment plant Ponds B-4 
and B-5 receive surface runoff and occasionally collect discharge from Pond B-3 Pond B-5 
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receives runoff from the central portion of RFP (and OU16) and is used for surface water 
control in addition to collect~ng ovefflow from Pond B-4 

Ponds C-1 and C-2 (south and east of the plant, respectively) are located along Woman 
Creek Pond C-1 receives stream flow from Woman Creek. This flow is diverted around 
Pond C-2 into the Woman Creek channel downstream Pond C-2 receives surface runoff 

from the South Interceptor Ditch along the southern portion of RFP 

Surface water drainage in OU16 (except IHSS 195, located in the Rock Creek dramage 

basin) is controlled for the most part by water diversion structures such as ditches, 
pavements, gutters, drains, and culverts Surface water drainage patterns in the controlled 
area are shown in Figures 2-2 and 2-3 The largest of the runoff control ditches in the 
controlled area is the Central Avenue Ditch, which runs eastward along Central Avenue and 
discharges to South Walnut Creek (Pond B-5) The other major runoff control ditch is the 
South Interceptor Ditch, which prevents runoff from the south side of main RFP complex 
from entenng Woman Creek This ditch discharges to Pond C-2 

0 

Pond discharges are monitored in accordance with the RFP National Pollutant Discharge 

Elimnation System (NPDES) permit conditions In addition to NPDES momtoring 
requirements, offsite pond discharges are monitored for plutonium, americium, uranium, and 
tntium 

2.2.5 Ecology 

The industrialized area at RFP is higJy developec for plant operations, and only small 
fragments of highly disturbed or landscaped habitat currently exist These fragments are too 
small to support viable ecosystem functions Wildlife, particularly birds, use artificial (I, 
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structures wthin the industrial area only transiently and obtain food and water almost 
exclusively outside this area 

A vanety of vegetation is found wthin the buffer zone surrounding RFP Included are 
species of flora representative of tall-grass prarie, short-grass plains, lower montane, and 

I foothill ravlne regions. Ripanan vegetation exists in the site's drainages and wetlands 

These species of vegetation are not on the endangered species list (EG&G, 1991a) Since 
acquisition of RFP property, vegetative recovery has occurred, as evldenced by the presence 
of disturbance-sensitive grass species such as big bluestem (Andropogon gerardrz) and side 
oats grama (Bouteloua curllpendula) One species, Ute Ladies'-tresses (Spiranthes diluvialrr ), 
has been identified as a threatened species on the Threatened and Endangered Species list 

The plant's habitat has been identified as riparian areas of Colorado, specifically in npanan 
meadows in the City of Boulder, Boulder County, and along Clear Creek in Jefferson 

i 

@ 
I 

l 
I 

County. RFP is located on a flat that divides two drainages feeding into Boulder County 

and Clear Creek The species has not been identified at RFP to date Vegetative stresses 
attnbutable to hazardous waste contamination have not been confirmed (US DOE, 1980) 

I 

The fauna inhabiting RFP and its buffer zone consists of species associated with western 

prairie regions The most common large mammal IS the mule deer (Odocoileus hemionus), 
with an estimated 100 to 125 permanent residents at RFP A number of small camvores, 

such as the coyote (Canzs latrans), red fox (Vulpes fulva), striped skunk (Meplzitls rnepltztzs), 
and long-tailed weasel (Mustela frenata) are also found at RFP. Small herbivores can be 
found throughout the plant complex and buffer zone, including species such as the pocket 
gopher (Thornomys talpordes), white-tailed jackrabbit (Lepus townsendzr), and meadow vole 
(Microtus pennsylvanzcus) (U S DOE, 1980) 
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Commody observed birds include western meadowlarks (Srurnella neglecta), homed larks 
(Eremophda alpestris), mourning doves (Zenazdura macroura), vesper sparrows (Pooecetes 
gramznezu), western lungbirds (Tyrannus voczferans), black-billed magpies (Pzca pica), 
Amencan robins (Turdus mipatonus), and yellow warblers (Dendroica magnolia). A vanety 
of ducks, lulldeer (Churudw vocifew), and red-winged blackbirds (Agelaius phoenzcezu) are 
seen in areas adjacent to ponds Mallards (Anas platyrhynochos) and other ducks (Anas sp ) 

frequently nest and rear young on several of the ponds Common birds of prey in the area 
include marsh hawks (Czrcus cyaneus), red-tailed hawks (Buteo jamaicemu), ferrugmous 
hawks (Buteo regalrs), rough-legged hawks (Buteo lagopus), and great homed owls (Bubo 
virginirmus) (US DOE, 1980) Bald eagles (Halzaeetus leucocephalus) and golden eagles 
(Agwla chrysaetos) are seen at Rocky Flats as migrants and wnter transients 

Bull snakes ( P i ~ p h u  melanoleucus) and rattlesnakes (Crotalus sp ) are the most frequently 
observed reptiles Eastern yellow-bellied racers (Coluber comtnctor fravrventns) have also 
been noted The eastern short-horned lizard (Phrynosoma douglassz brevzrostre) has been 

reported on the site, but these and other lizards are not commonly observed The western 
panted turtle (Chlysemys picta) and the western plains garter snake (Tliamnophrs radu) are 
found in and around many of the ponds (US DOE, 1980) 

a 

Two procedures that pertain to identification and management of threatened and 
endangered specles at RFP are currently being prepared by the EG&G National 
Environmental Policy Act (NEPA) group These are the draft Identzficatzon and Reporting 

of Threatened and Endangered and Special Concern Species, Adrmnistrative Procedure 
NEPA.12, Rev 0, and the draft Protection of Threatened and Endangered and Special 
Concern Speczes, Operations Procedure FO 21, Rev 0 
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2.2.6 Surrounding Land Use and Population Density 

The population, economcs, and land use of areas surrounding RFP are described in a 1989 

Rocky Flats vlcinity demographics report prepared by DOE (U.S DOE, 1991b) This report 

divldes general use of areas wrthin 0 to 10 miles of RFP into residential, commercial, 

mdustrial, parks and open space, agncultural and vacant, and institutional classifications and 

considers current and future land use near the plant 

Most residential use wthin 5 mles of RFP is immediately northeast, east, and southeast of 

RFP. The 1989 population distribution wthin areas up to 5 miles from RFP is illustrated 

north and southwest of Standley Lake and around Jefferson County Airport, located 
approxlmately 3 miles northeast of RFP Industrial land use wthin 5 mles of the plant is 

h t e d  to quarrying and mirung operations Open-space lands are located northeast of RFP 

near the City of Broomfield and in small parcels adjoining major drainages and small 

neighborhood parks in the cities of Westminster and Arvada The west, north, and east 
sides of Standley Lake are surrounded by Standley Lake Park open space Irrigated and 

non-imgated croplands, producing primarily wheat and barley, are located north and 

northeast of RFP near the cities of Broomfield, Lafayette, Louisville, and Boulder, and in 

scattered parcels adjacent to the eastern boundary of the plant Several horse operations 

and small hay fields are located south of RFP The demographic report characterizes much 

of the vacant land adjacent to RFP as rangeland (U S DOE, 1991b) 

I in Figure 2-4 Commercial development is concentrated near residential developments 

1 0 
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Future land use in the vlcimty of RFP most likely involves continued urban expansion, 
increasing the density of residentral, commercial, and perhaps industrial land use in the area 

The expected trend in population growth in the wclmty of RFP is also addressed in the 
DOE demographic study (U.S DOE, 1991b). The report considers expected vanations in 
population density by comparing the current (1989) setting to population projections for the 
years 2000 and 2010, thus a 21-year profile of projected population growth in the wcimty 
of RFP can be examined DOE'S projections are based primanly on long-term population 
projections developed by the Denver Regional Council of Governments (DRCOG) 
Expected population density and distribution around RFP for the years 2000 and 2010 are 
shown in Figures 2-5 and 2-6, respectively 

2 2 7 Regional Geology 

RFP is located on a broad, eastward-sloping pediment surface along the western edge of the 
Denver Basin The area is underlain by more than 10,OOO feet of Pennsylvaruan to Upper 
Cretaceous sedimentary rocks that have been folded and faulted Along the foothills west 
of RFP, sedimentary strata are steeply east-dipping to overturned. On the western side of 

RFP, Upper Cretaceous strata dip steeply to the east along the western limb of an 

asymmetrical north-south trending syncline Immediately west of the plant, steeply dipping 
sedimentary strata abruptly flatten to less than 2 degrees beneath and east of RFP (EG&G, 
1991b) The sedimentary bedrock is unconformably overlain by Quaternary alluwal gravels 

that cap pediment surfaces of several distinct ages (Scott, 1965) 

The local stratigraphic section for the RFP area is shown in Figure 2-7 Upper Cretaceous 
bedrock units directly underlying RFP and pertinent to plant site hydrogeology include, in 

descending stratigraphic order, the Arapahoe Formation, the Laramie Formation, the Fox 
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Hills Sandstone, and the Pierre Shale. Surficial deposits at RFP consist of Rocky Flats 

Alluvium, colluwum, valley-fill allumum, disturbed ground, and artificial fill. The bedrock 

umts and overlying surficial Quaternary umts at RFP are described below 

2.2.7 1 Quaternary Deposits 

The Quaternary deposits in the RFP area (Figure 2-8) have been categorized into pediment 

cover and valley fill. The Rocky Flats, Verdos, and Slocum Alluviums represent pediment 

covers The valley-fill alluwums include the Louwers and the Broadway Alluwums 

Additional recent alluwal valley-fill deposits include the Piney Creek and Post Piney Creek 

Alluwums (EG&G, 1991c) 

The Rocky Flats Alluwum is the oldest alluwal deposit in the RFP area and consists of 
poorly sorted, angular to rounded, coarse gravels, sands, and gravelly clay Caliche amounts 

vary from trace to abundant (EG&G, 1991c) Dominant lithologies include detntus from 

Precambrian quartzite, schist, and gneiss Thickness at the type locality immediately south 

of RFP is 50 feet and ranges from 10 to 90 feet (Machette et a l ,  1976) The Verdos 

Alluwum consists of a sandy, cobbly to bouldery gravel deposited by Ralston Creek 

(Machette et al., 1976). Its thickness ranges from 15 to 35 feet The Slocum Alluwum is 

composed of well-stratified, clayey, coarse gravel and coarse sand Its thickness ranges from 

10 to 90 feet (EG&G, 1991c) 

The Louwers and Broadway Alluwums are composed of coarse sand and cobbly gravel The 
thickness of these alluviums ranges from 10 to 25 feet The Louviers Alluwum forms well- 

developed terraces above modern streams The Broadway Alluvium occurs in channels cut 

mto the burners Alluwum (EG&G, 1991~). 
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The he-Pmey Creek, Piney Creek, and Post-Piney Creek Alluvlums are the most recent 
identified deposits The Pre-Piney Creek Alluvlum consists of silt and sand wth pebble 

lenses, and the Piney Creek Alluvlum is composed of clay, silt, and sand wth some pebble 
beds. The Post-Piney Creek Alluvlum consists of poorly consolidated, humc, fine-grained 
to medium-grained sands interbedded wth magnetite-rich sands (EG&G, 1991~). 

2.2.7.2 Other Surficial Deposits 

Other surfiaal deposits wthin the Rocky Flats area consist of colluvlum, slumps, and valley 
fill (EG&G, 1991b) Erosion has formed deposits of colluvlum on the sides 6f steep slopes 

and m the stream valleys The valley bottoms contain valley-fill deposits deposited by 
sedimentation from streams Gentle stream-cut valley walls are often covered in part by 

shallow slumps These features are recogmzed by a curved scarp at the top, a coherent mass 
of material downslope that may be rotated back toward the slip plane, and hummocky 
topography at the base Surficial deposits are generally composed of variable amounts of 
gravel, sand, silt, and clay These deposits are derived from Precambnan rocks, younger 
sedimentary bedrock, and older surficial deposits 

* 

2.2 7.3 Upper Cretaceous Sedimentary Rocks 

The Arapahoe Formation is the uppermost bedrock unit underlying RFP and consists 
prrmanly of claystones and silty claystones in the RFP area The Arapahoe Formation is 

approximately 15 to 20 feet thick in the center of RFP (EG&G, 1992) Arapahoe 
Formation sandstones are predominantly very fine grained to medium grained, with minor 
conglomeratic lenses. Weathered sandstones are pale orange, yellowsh gray, and dark 
yellowsh orange Unweathered sandstones are light gray to olive gray The sandstones 
typically are interlayered wth clay lenses and are lenticular in geometry The domnant 0 
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claystones and silty claystones are light olive gray to medium olive gray and weather to dark 
yellomh orange. Iron-oxlde staining of Arapahoe Formation sediments is common to 

depths of 20 feet (EG&G, 1991c) 

The Laramie Formation, which IS composed of an upper claystone interval and a lower 
sandstone and coal interval, is approxlmately 600 to 800 feet thick (EG&G, 1992) The 

upper Laramie Formation consists of silty claystones and siltstones and fine-gamed, 

lenticular, fluwal sandstones The silty claystones are light olive gray to olive black, massive, 
occasionally sandy, and contain carbonaceous material The siltstones are also 
carbonaceous, wth iron-oxlde nodules and slickensides along fractures. The lower Laramie 
Formation consists of very fine-gramed to medium-grained sandstones up to 50 feet thick 
and coal beds ranging from 2 to 8 feet thick (EG&G, 1991c) , 

The Fox Hills Formation averages 90 to 140 feet thick and consists of thick-bedded to 

massive, very-fine-grained to medium-grained feldspathic sandstone that is graylsh orange 
to hght gray in color The sandstones are interlayered with thin beds of siltstone and 
claystone (EG&G, 1992) The Fox Hills Formation crops out wthin the RFP buffer zone 
west of the main plant site 

2 2 8 Hydrogeology 

Ground water flows in surficial ma.;rials and in the Arapahoe and Laramie Formation 

sandstones and claystones The uppermost aquifer at RFP consists of surficial materials 
(Rocky Flats Alluvium, colluvium, valley-fill alluvium, artificial fill, and disturbed ground), 
weathered bedrock units, and subcropping sandstones of the Arapahoe Formation 
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I 
"be unconfined ground water flow system in the surficial matenals exhibits relatively large 

potentiometric surface changes in response to precipitation events and stream and ditch 

flows (HuK, 1976). There are also seasonal vanations in the saturated thickness of the 
surficial materials. Relative fluctuations in the water-table surface vary approximately 2 to 
25 feet at RFP (Hurr, 1976) Recharge is from precipitation, snowmelt, and infiltration 
from ditches, streams, and ponds. Discharge occurs at minor seeps in colluvial matenals 
that cover the contact between the alluvium and bedrock along the edges of the valleys, by 

seepage into other geologic formations and streams, and through evapotranspiration The 
Arapahoe Formation is recharged by ground water movement from overlying surficial 
deposits, by infiltration from streams, and by infiltration of precipitation into bedrock that 
crops out in the western portion of RFP Recharge is greatest during the spring and early 

I 

~ 

I 

I I 

I 

summer, when rainfall and stream flow are at a maxlmum and water levels in the Rocky 
Flats Alluvium are high Recharge conditions in the main plant area may differ from those I 

111 undeveloped areas because of the greater amount of paved and covered surfaces 

The potentiometric map in Figure 2-9 indicates that ground water flow in the uppermost 
aquifer is generally toward the east for areas in OU16 The main plant area is situated on 
a ground water dimde, which lies approxlmately west-east beneath Central Avenue 
Generally, ground water flow along the lower contact of the surficial material with the 
underlymg Arapahoe Formation claystones is downgradient 

In the western portion of RFP, where the alluvium is thickest, the potentiometric surface 

is 50 to 70 feet below ground surface. Although the depth to the potentiometric surface in 

the alluwum is variable, it becomes generally shallower from west to east as the thickness 
of the allumum decreases The direction of unconfined ground water flow is generally to 
the east along the gently sloping contact between the unconsolidated surficial materials and 1. 
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the underlying bedrock Unconfined ground water also exlsts in subcropping Arapahoe and 

I 

l 

Larame Formation sandstones. Regionally, ground water flow in the Arapahoe Formation 

is toward the South Platte River in the center of the Denver Basin (Robson et al., 1981). 
Ground water in some Arapahoe Formauon sandstones exlsts under confined conditions 

Hydraulic conductiwty data specific to the OU16 IHSSs do not exlst However, sitewide 

data are available The uppermost aquifer is a heterogeneous deposit that exhibits a 
sigmtcant degree of lateral and vertical lithologic variability. Hydraulic conductiwty for the 

4 x 10“ cm/s (U.S DOE, 1988) The lower Arapahoe Formation sandstones have a 

hydraulic conductiwty of approxlmately 1 x 10” cm/s (EG&G, 1991~). The most recent 
hydrogeologic investigation indicated that the hydraulic conductiwty of the uppermost 
aquifer is approximately 6 x lo-’ cm/s (EG&G, 1991~) 

I 

I Rocky Flats Alluvium ranges from 1 x lo-* centimeters per second (cm/s) (Hurr, 1976) to 
, 

0 

, 2 3 IHSS DESCRIPTIONS AND HISTORIES OF OCCURRENCES/OPERATIONS 

I The imtial step in development of this document was a rewew of existing information 
Avalable historical and background data for each IHSS were collected through a rewew of 

the Rocky Flats Environmental Database Systems (RFEDS) and a literature search that 

included documents at the Rocky Flats Public Reading Room and various RFP libraries 

The Historical Release Report (HRR) for the Rocky Flats Plant (U S DOE, 1992) was the 
, primary source of background and enwonmental sampling information for the OU16 IHSSs 

Therefore, the precise locations of OU16 IHSSs in this document may differ from the IAG 
locations as ii result of new information obtained while preparing the HRR References 
cited in the HRR relevant to OU16 IHSSs were reviewed and used for characterization of 
the OU16 IHSSs The references are included in Appendlx A 10 
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Analytical results for routine envxronmental momtoring at RF'P obtained from R E D S  were 
used where applicable to evaluate the nature and extent of contamination assoclated wth 

the OU16 IHSSs. The RFEDS data for ground water and surface water samples for 
contaminants of interest are presented in Appendices B and C, respectively 

2.3.1 IHSS 185, Solvent Spill 

DesmDtion of occu rrence 
On November 10, 1986, at approximately 1 50 P M , a forklift operator was transferring a 

pallet of 55-gallon drums from a truck to the southeast dock of Building 707. As the 

operator was lowering the pallet, a fork punctured a 55-gallon drum contaimng l,l,l- 

tnchloroethane (TCA), causing approximately 4 gallons of liquid to leak (Rockwell 
International, 1986e, 1986f, and 1988) onto the southeast dock and adjacent paved areas 
(U S EPA, 1988) The location of IHSS 185 is shown in Figure 2-3. 

I 

I 

' @ 

ResDonse to O~eration/Occurrence 
The forklift operator immediately notified the shift superintendent, Environmental Science, 
and the Fire Department of the incident (Rockwell International, 1986e and 1986f). The 

Fire Department used four bags of Oil Dry, a commercial absorbent, to clean up the spill 

I (Rockwell International, 1988) The absorbent was placed in drums References state 

conflicting information regarding disposal of the absorbent, which was taken to either 
Hazardous Storage (Rockwell International, 1986e and 1986f) or an approved offsite facility 

(Rockwell International, 1988) The punctured drum was sealed, placed in an overpack 
drum, and sent to the Rocky Flats Hazardous Waste Group for disposal (Rockwell 
International, 1988) 
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23.2 MSS 192, Antifreeze Discharge 

Descnption of ODeration/Occu rrence 

On the morning of December 2, 1980 (Rockwell International, 1980a and 1980b) or 
December 3, 1980 (Rockwell International, 198Oc), RFP Utilities personnel drained 
approlumately 155 gallons of antifreeze solution contaimng 25 percent ethylene glycol from 
the evaporator of Bnne Chiller CH-1 into a floor drain in Building 708 (Rockwell 
International, 1980a, 1980b, and 1980~). The antifreeze was drained from the evaporator 
because it was leaking into the rehgerant portion of the Bnne Chiller, which would have 
caused internal corrosion of the machine 

The floor drain discharged into a storm runoff collection system, which consists of a buried 
metal culvert south of the building The buried culvert runs eastward from Building 708 
under the Building 750 parking lot and terminates at an open metal culvert immediately east 

of Tenth Street. The storm runoff system discharges from the metal culvert at the east side 
of what is now the Protected Area (formerly the Penmeter Security Zone) into Walnut 
Creek (Rockwell International, 1980c) 

@ 

Rockwell Environmental Analysis personnel observed the release in a ditch immediately east 
of the Building 750 parlung lot at approxlmately 12:30 P M, on the day of the spill (Rockwell 

International, 1980a) The location of IHSS 192 is shown in Figure 2-3 

ResDonse to Operation/Occurrence 
The flow was contained by diverting the stormwater discharge into retention Pond B-1 The 
Pond B-5 dam was closed, and there was no offsite discharge of the liquid Followng the 
release, 5,000 gallons of water were flushed through the drainage system into Pond B-1 

rl) (Rockwell International, 1980a) 

N \ P R O ~ \ l 7 ~ l \ S ~ 2  016 07/27/92 



Fmal No Further Action @ Justificahon Document for 
Operable Umt 16 
Low-Pnority Sites 

Manual 21100-WP-OU16 01 
Section 20, Rev 0 
Page. 28 of 34 

Follow-up samples were collected from several locations between December 2 and 
December 5,1980, and were reportedly analyzed (Rockwell Internaaonal, 1980a); however, 
mforrnation regarding sampling locations, analytical suite, or laboratory results could not be 
located. Based on wsual observations of color and flow direction, it is believed that the spill 
was contained in Pond B-1 (Rockwell International, 1980a) Pond B-1 (IHSS 142.5) is being 

mvestigated as part of OU6 - Walnut Creek 

23.3 IHSS 193, Steam Condensate Leak - 400 Area 

eSmD - tion of ODeration/Occu rrence 
Dunng the week ending November 30,1979, an aboveground steam condensate line located 
between Building 443 and a valve pit north of a gasoline storage tank was found to be 
lealung (Rockwell International, 1979a) The steam condensate line is situated on a 
relatively flat part of the plant site (U.S DOE, 1988), and aenal photographs (U.S EPA, 

1988) indicated that the area between Building 443 and the valve pit was paved at the time 
of the spill. The location of IHSS 193 is shown in Figure 2-3. 

JXesDonse to OD eration/Occurrence 

The line was abandoned in place, and the condensate was rerouted through a different 
system by November 30, 1979 (Rockwell International, 1979a). Analysis indicated very low 

concentrations (0 135 ppm, mg/liter) of amines; however, the sampling locations were not 
identified (Rockwell International, 1979a) 
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23.4 IHSS 194, Steam Condensate Leak - 700 Area I 

escription of Ope ration/Occurrence 
On September 26, 1979, an aboveground steam condensate line break occurred in the 
Bmlding 707 area Water from the line break flowed into the surface water drainage 
through Pond B-4 to Walnut Creek The condensate hne contamed tntium at an actiwty 

of approximately 1,OOO pCi/L (Rockwell International, 1979b and 1979~). The volume of 
condensate that had leaked was not detemned, and it is unknown whether this area was 

~ 

I 

I paved at the bme of the incident The location of IHSS 194 is shown in Figure 2-3 

Response to ODeration/Occurrence 
The Rockwell Environmental Analysis group had been informed erroneously that the 
condensate was going to the sanitary sewer and then to Pond 207-B South On the 
afternoon of September 27,1979, diversion of water to Pond B-1 commenced Also at that 
ame, the valve at the new Pond B-5 dam was shut (Rockwell International, 1979b and 

1979~). 

, 

0 
I 

Samples from Pond B-4 collected between September 26 and September 29, 1979, ranged 
111 tntium actiwty from less than 524 pCi/L to approxlmately 926 pCi/L A 24-hour 
composite sample collected from Walnut Creek at Indiana Street on September 26, 1979, 
contamed 1,163 pCi/L tritium A grab sample collected on September 27, 1979, from the 
same location contained approximately 700 pCi/L tritium (Rockwell International, 1979b 

and 1979c) 
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2.3.5 M S S  195, Nickel Carbonyl Disposal 

.&)D rr n 
Approximately 185 pounds of nickel carbonyl [Ni(CO),J contained in mne cylinders and one 
lecture bottle were stored in a toxic gas storage building for several years prior to 1972 
(Rockwell International, 1972). From March through August 1972, the nickel carbonyl was 
disposed in a dry well located in the buffer zone, south of Lindsay Ranch 

The location of the well is unclear, as noted by the differing desmptions of the followng 
sources According to RFP employees involved with the operation, the location of the well 
was either to the east or west of the road leading north from the landfill This road is no 
longer in enstence and is not easily identified The well was reportedly marked with a 6- 
foot-high fence post, however, the post could not be located during site wits conducted 
December 3 and December 9, 1991 (U S DOE, 1992) The IHSS 195 location described 
above differs from the location presented in the IAG, which placed the location along the 
firebreak road northeast of the intersection of road north of the landfill and the firebreak 
road This location was based on a 1989 renew of a map and aerial photograph by an 
employee involved in the operation This location could not be verified (U S DOE, 1992) 

According to CEARP Phase I Intemew Notes (Rea, 1986), the well was located 
approwmately "100 feet before the drop in the first draw approaching the ranch from the 
south It This location has not been verified 

References state conflicting information as to well dimensions The dry well was either 3 

feet m diameter and 15 feet deep (Rockwell International, 1972), 4 feet in diameter and 
approxlmately 20 feet deep (Rea, 1986), or 2 feet in diameter and 15 feet deep (Dow 
Chemcal Company, 1972) The cylinders were suspended in the dry well w t h  ropes after 
the valves of the cylinders were opened to vent the mckel carbonyl Further venting was 
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accomplished wth small arms fire This method of disposal was selected because mckel 
carbonyl vapors are denser than air and decompose rapidly upon mwng wth the 
atmosphere. Decomposition was so rapid that spontaneous combustion and/or explosion 
occurred (Rockwell International, 1972) Combustion products may have collected on the 
sldes and bottom of the well (DOW Chermcal Company, 1972) After 24 hours, the empty 
cylinders were retrieved and buried in the Present Landfill (IHSS 114). Two cylinders 
became wedged in the hole and were buned in place, presumably empty (Rea, 1986) 
Indimduals wore supplied air packs, and a member of the RFP Fire Department SupeMSed 
the proceedings (Rockwell International, 1972) 

PesDonse to ODeration/Occurrence 
A mmmal amount of mckel carbonyl was probably released to the atmosphere during 
dsposal. Samples (presumably of air) at the lip of the well collected after the imtial 
disposal indicated mckel carbonyl concentrations of approxlmately 10 ppm (Rockwell 
International, 1972) 

a 

2.3 6 IHSS 196, Water Treatment Plant Backwash Pond 

esmption of Operation/Occurrence 
The water treatment plant backwash pond, also known as Pond 6, is abandoned and was 
located south of the water treatment plant (Building 124) (U S DOE, 1992) A July 1955 
aerial photograph shows a pond on the north slope of the Woman Creek drainage, 
approxlmately 800 feet south of Building 124 (U S EPA, 1988) The water treatment plant 
backwash discharge pipeline (U.S. DOE, 1992) is also apparent on this aerial photograph, 
which suggests that this pond, south of the access road, was the backwash pond for the water 
treatment plant 
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Pond 6 served as a retention pond to allow sampling of water treatment piant backwash 
I water (US. DOE, 1992) An indirect reference states that it was used as an 

"evaporaQon/settling pond (Rockwell, 1987) Pond 6 was constructed between January and 
March 1955 (U.S DOE, 1992) It is unclear when Pond 6 was abandoned Aerial 
photographs suggest that it was no longer active in October 1964 (US EPA, 1988) 

However, a 1974 reference suggested that Woman Creek continued to receive filter 
backwash discharges from the water treatment plant (Zilhch, 1974) 

I 

I 

I 

I 
I 

I 
I 

Documentation that specifically identified Pond 6 as the location of a release was not found. 
However, Pond 6 was built in the wcinity of the water treatment plant backwash discharge 

pipeline (U.S DOE, 1992) An indirect reference states that the pond was used for 

backflushing sand filters from the "old wastewater treatment plant," which is inferred to be 
Budding 124 (Rockwell, 1987), although it treated raw water and not wastewater It is 

therefore possible that Pond 6 received backwash water from the water treatment plant 
The backwash water may have contained flocculants (alumnum sulfate or lime), residual 
chlonne, or suspended solids (U S DOE, 1986) An October 1954 reference indicated that 
discarded backwash water from the water treatment plant flowed through the west side of 
the ''plant burmng pit'' (IHSS 115) and continued down to Woman Creek (U.S DOE, 1992) 

0 

The plant burning pit was used as a dump site for plant incinerator ash, graphite, used 

caustic drums, and general trash as early as October 1954 (U S. DOE, 1992) The Pond 6 
location may have originally been a natural depression that would have been a logical site 
for a bumng pit and subsequent pond construction 

Effluent from the water treatment plant in 1953 was intermittent and consisted of filter 
backwash, filter prewash, sludge blowdown, and other wastewater from raw water treatment 
This effluent contained silt, mud, and filterable solids removed from raw water The 
characteristics of raw water were seasonally variable, therefore, the characteristics of the 
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backwash effluent were also vanable. Chemcal analyses of water samples were performed 
from November 1952 through June 1953 (Shepherd, 1953) 

The C W P  Phase I document descnbes the water treatment plant backwash pond as an 
unlined pond on the south side of the water treatment plant building (Building 124) This 

pond reportedly was used in the early 1970s and was destroyed in the late 1970s when the 

canal system that reroutes surface water around RFP was constructed (U S. DOE, 1986) 
However, aenal photos from 1969,1971 or 1978 do not indicate the presence of a backwash 
holding pond on the south side of Building 124 (U S EPA, 1978). No other prospective 
locat~ons for this pond were identified from aerial photographs It is believed that the 
CEARP interwewees were referring to Pond 6; however, because of the anonymity of 
CEARP interwewees, the basis of the CEARP information cannot be venfied (U.S DOE, 
1992). 

Response to ODeration/Occurrence 

No remediation of or response to the water treatment plant backwash pond is known to 
have occurred (U.S DOE, 1992). 

2.3.7 IHSS 197, Scrap Metal Sites - 500 Area 

Description of Operation/Occurrence 
In approxlmately 1958 or possibly in the early 1960s, scrap metal components, primarily 
from the original plant construction program, were buried in trenches in the central pomon 
of the plant site, west or southwest of Building 559 (Rockwell International, 1981a) The 
CEARP Phase I report (US. DOE, 1986) indicated that there was a second scrap metal 
bunal site, located west of Building 559 and northwest of the first site, that contained 
building construction debris from early plant construction, most likely from the Austin 
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I Company According to CEARP Phase I interaew notes (U S DOE, 1986), early records 
I 

do not document replacement of any transformers at RFP; therefore, there is a slight 

possibility that transformers contsumng polychlonnated biphenyls (PCBs) were disposed at 
the construction debris site The location of IHSS 197 IS shown in Figure 2-3 i 

ResDonse to Ope ration/Occu rrence 

Dunng the week ending September 4, 1981 (Rockwell International, 1981a), excavation in 

what is now the Protected Area (formerly the Perimeter Security Zone) unearthed an old 
scrap metal burial site immediately west of Building 559 A second scrap metal burial site, 
located west of Building 559 and northwest of the first site, was also unearthed (U S DOE, 

1992) On September 9, 1981 (Rockwell International, 1981b), work began to remove 
buried material from the trenches, and excavation and disposal were completed by October 
2, 1981 The material unearthed consisted of moist, but not oily, scrap metal consisting of 

machine turmngs, rings, shapes, overlays, and other metal parts Although some of the 

buried material was recovered from process areas and could have been radioactively 
contarmnated, monitonng of the materials using a Field Instrument for Detection of Low- 

Energy Radiation (FIDLER) indicated no detectable radioactivlty In addition, total long 
lived alpha concentrations from three portable air samplers at the Building 559 cleanup area 

showed zero count (Rockwell International, 1981b). Transformers or related material were 

not present In the matenal excavated from the scrap metal trenches According to an 
internal letter, the material was disposed in the Present Landfill, IHSS 114 (Rockwell 

International, 1981~) 

a 

I 

a 
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3.0 PROPOSED ACTIONS AND RATIONALE 

~ 31 APPROACH 

In accordance wth EPA guidance (US EPA, 1989a), a no further action decision is 
appropnate at sites where a previous removal action or natural environmental processes 
(e.g, natural attenuation) mtigate risks to human health and the envlronment The risks 
associated wth the OU16 IHSSs and the need for further action were assessed using a 
conceptual model to evaluate the exposure pathways by which humans and biotic receptors 
may be exposed to contamnants The conceptual model describes known and suspected 
sources of contamnation, types of contamination, affected media, contamnant migration 
pathways, and envlronmental receptors 

I 

I 

EPA defines an exposure pathway as "a unique mechanism by which a population may be 
exposed to chemicals at or originating from the site" (US EPA, 1989b) As shown in 
Figure 3-1, an exposure pathway must include a contaminant source, a release mechamm, 
a transport medium (pathway), an exposure route, and a receptor An exposure pathway 
1s not complete wthout each of these five components If an exposure pathway is not 
complete, no risk is posed to human health and the environment and no further action is 
warranted 
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The indimdual components of an exposure pathway are defined as follows. 

0 Contaminant Source Includes contarmnants and/or contaminated 
enwonmental media assoclated wth histoncal operations/occurrences at each 
OU16 IHSS 

Release Mechanisms: Physical and chemcal processes by which contarmnants 

are released from the source The conceptual model identifies primary 
release mechanisms, which release contaminants directly from the IHSSs, and 
secondary release mechamms, which release contarmnants from 
environmental media 

0 Transport Medium (Pathwav) A medium into which contarmnants are 
released from the source and from which contmnants are in turn released 
to a receptor (or to another transport medium by a secondary release 

mechamsm) Primary transport media include air, surface water, ground 
water, and biota 

rn Emosure Route- An avenue through which contaminants are physiologically 
incorporated by a receptor Exposure routes for receptors at OU16 are 
inhalation, ingestion, and dermal contact 

0 Recemor A population affected by contamination released from a site 
Human receptors for OU16 primarily include RFP workers and wsitors 
Enwronmental receptors include biota (both flora and fauna) indigenous to 
the OU16 enwrons 
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The conceptual model for the OU16 is based on the physical setting, descnptions and 

&tones of occurrences/operations, and nature of contarnination at the IHSSs discussed in 

Section 2.3. The conceptual model provldes an overnew of all potential exposure pathways 
that may result from releases from and into each transport medium. Some of these 

pathways have a higher potential for occurrence than others, based on an evaluation of the 
source characterization information, including consideration of the remedial response actions 

and an evaluation of the fate and mobility of the contamnant in each potential source and 
transport medium 

3.2 IHSS-SPECIFIC RATIONALE 

The evaluation of the exposure pathway specific to each IHSS in OU16 is presented below 
Based on this evaluation, recommendations for further action are proposed 

3.2 1 IHSS 185, Solvent Spill 

On November 10,1986, approximately 4 gallons of TCA leaked from a 55-gallon drum onto 

the southeast loading dock of Building 707 and a paved area adjacent to the loading dock 

(Section 2.3 1) Documentation indicates that a commercial absorbent was used to clean 
up the spill (Rockwell International, 1986e and 1986f) This response action mmmzed or 

potentially elimnated the source of TCA contamination Because the spill occurred on a 

paved area, the wnd dispersion transport pathway is not applicable and the 

mfiltration/leaching transport pathway was minimzed or eliminated, depending on the 
condition of the pavement Ground water quality data from momtoring well P218089, 
located approxlmately 50 feet from IHSS 185 (Figure 2-9) and screened in the upper 
hydrostratigraphic umt, indicated that TCA contamnation of ground water has not occurred 
in the upper hydrostratigraphic unit at this location TCA was not detected in any of the 
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eight samples collected between November 1989 (the date of installation) and April 1992 

(Appendix B). Because of the high vapor pressure of TCA, volatilization would be rapid 

(U.S. EPA, 1979) This represents the primary transport pathway for TCA at IHSS 185 

Because the cleanup response action was immediate, the neg1iBble mfiltration due to pawng 

and the high volatility of TCA, coupled wth probable subsequent volatilnation/loss since 

the spill occurred, it is unlikely that any residual TCA related to the release is present 

Because it is also unlikely that a contaminant source currently ensts, the exposure pathway 

for THSS 185 is not complete, thus eliminating risk to human health and the enmronment 

Therefore, no further action is warranted for IHSS 185 

3.2.2 IHSS 192, Antifreeze Discharge 

As descnbed in Section 2 3.2, a release of 155 gallons of antifreeze contaimng 25 percent 

ethylene glycol was diverted into Pond B-1 The drainage system was subsequently flushed 

wth 5,000 gallons of water (Rockwell International, 1980a) 
I 

Infiltration of ethylene glycol into the surficial materials likely occurred at the time of the 

release However, infiltration of water (5,000 gallons) flushed through the system 

mediately after the release and infiltration of surface runoff and rainwater during the 12 

years since the release occurred have very likely diluted the ethylene glycol to concentrations 

below the detection limt In addition, data indicated that ethylene glycol undergoes 

degradation fairly readily Laboratory tests wth river water indicate complete degradation 

in a few days at 20°C; at 8"C, 14 days were required (Sax, 1986) Because it is unlikely that 

residual ethylene glycol could be detected at this time as a result of dilution and degradation 

(1 e., there should be no source), the exposure pathway is not complete and there is no risk 

to human health and the enmronment Therefore, no further action is necessary for IHSS e 192 
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3.2.3 IHSS 193, Steam Condensate Leak - 400 Area 

During the week ending November 30, 1979, a steam condensate line contaimng water 
(condensate) wth 0 135 mg/L armnes was found to be lealung (Section 2 3 3). Aerial 
photographs (U.S EPA, 1988) indicated that the area where the leak occurred was paved 
The paved surface mmmized or elirmnated the infiltration pathway, depending on the 
condition of the pavement. The wnd dispersion pathway was also eliminated because of 
the paved surface. In addiuon, it is very unlikely that amines related to this IHSS would be 
detected in surface water environmental samples at this time, given the initially low 
concentration of ammes and subsequent volatilization, degradation, and diluuon of the 

condensate by rainfall/runoff during the 12 years since the release occurred It is unlikely 
that a contaminant source currently ensts, as the exposure pathway for IHSS 193 is not 

complete, and there is no risk to human health or the enwronment Therefore, no further 
action is warranted for IHSS 193 

@ 

3 2 4 IHSS 194, Steam Condensate Leak - 700 Area 

On September 26, 1979, a steam condensate line break contaming low levels of tritium 

occurred inside what is now the Protected Area (formerly the Penmeter Security Zone) in 

the Building 707 area (Section 2 3 4) The condensate had an approximate tritium activity 
of 1,000 pCi/L (Rockwell International, 1979b and 1979c) The maximum background 
advlty for tritium in surface water at RFP was detemned in the Background Geochemical 

Charactermition Report (EG&G, 1990) to be 980 pCi/L Therefore, the concentration of 

tritwm released in the condensate leak does not differ statistically from the reported 
maxlmum background actiwty 
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As bcussed in Section 2.3 4, condensate flowed through Pond B-4 to Walnut Creek until 
the afternoon of September 27, 1979, when flow was diverted into retention Pond B-1 
?'mum activlty in water samples collected from Pond B-4 between September 26 and 
September 29, 1979, ranged from 524 pCi/L to 926 pCi/L (Rockwell International, 1979b 
and 1979~). These results are below the 980 pCi/L maximum background actiwty for 

surface water presented in the Background Geochemcal Charactemtion Report (EG&G, 
1990) Samples collected from Walnut Creek at Indiana Street on September 26, 1979, 
contained slightly elevated tritium actiwty (1,163 pCi/L) for a 24-hour composite versus the 
maximum background value (Rockwell International, 1979b and 1979c) By the time the 
water was diverted to Pond B-1 on September 27, 1979, a grab sample collected at the same 
spot on Walnut Creek contained tritium actiwty (700 pCi/L) below the maxlmum 
background activlty In addition, tritium activlty in samples collected from Pond B-4 during 
May through September 1991 were below maximum background (Append= C). In 1989, 
samples from Pond B-1 were analyzed for tritium (EG&G, 1991d); analytical results 
indicated activlty (360 pCi/L 2 220 pCi/L) below maximum background actiwty 

RFP alluvial monitonng well P218089 is located wthin 50 feet of the IHSS (Figure 2-9) 
Ground water samples collected in May 1990, June 1991, and August 1991 were analyzed 

for tntium (Appendix B). Tntium activity ranged from 110 to 383 pCi/L, which is below 
the 390 pCi/L maximum background activity reported for RFP alluvial ground water at RFP 
(EG&G, 1990) 

Because the released tritium has undergone one half-life decay during the 12 years since the 
release occurred, the present-day maxlmum tritium activity associated wth  this IHSS would 
be less than approximately 500 pCi/L This value is less than the maximum background 
actiwty of 980 pCi/L reported in surface waters at RFP (EG&G, 1990) In addition, 
dispersionldilution would also reduce concentrations of tritium related to this release 
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At present, it is unlikely that tntium activlty associated wth the steam condensate leak 

exceeds background values because (1) tritium concentrations in the imtial release were very 

near maximum background levels, (2) a portion of the release was contained in Pond €3-1, 

(3) current analyses of Pond B-1 water have indicated tntium activity well below maximum 

background, (4) the half-life decay of tntium has reduced activlty by half, and (5) dilution 

has further reduced tritium activrty. Therefore, tntium associated wth this IHSS does not 

represent a source of contamnation IHSS 194 does not pose a nsk to human health and 

the enwonment, and no further action is warranted 

3.2.5 IHSS 195, Nickel Carbonyl Disposal 

From March through August 1972, cylinders of nickel carbonyl were opened, lowered into 

a dry well located in the buffer zone, and vented wth small arms fire to allow 

decomposition in air Two of the cylinders became wedged and were buried in place 

(Section 2.3 5) 

Samples, probably of air, from the lip of the well indicated mckel carbonyl concentrations 

of approximately 10 ppm being released during the disposal These samples, collected and 

analyzed 20 years ago at the time of disposal, would not represent modern-day conditions 

because of the fate and transport characteristics of nickel carbonyl Nickel carbonyl is highly 

volatile (oxldation is so rapid that combustion and/or explosion occur in air) and readily 

decomposes in the presence of oxygen Immediately upon decomposition of mckel carbonyl, 

residual mckel would combine wth oxygen in the atmosphere to form very fine-grained 

mckel oxlde (Brady and Humston, 1982), which would be driven from the dry well by air 

currents resulting from explosion and the heat of combustion Wind dispersion probably 

caused wdespread dissemination of nickel oxides, which would probably not be detected at 
concentrations exceeding background Therefore, residual nickel associated with IHSS 195 0 
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does not represent a source of contamnation. IHSS 135 does not pose a risk to human 
health and the environment, and no further action is warranted 

3.2 6 IHSS 196, Water Treatment Plant Backwash Pond 

The CEARP Phase I document suggested that IHSS 196 was excavated in the 1970s when 

the RFP surface water diversion system was constructed. However, this informatlon cannot 
be verified because of the anonymity of the intemewees 

New information presented in the HRR (U.S DOE, 1992) indicated that the correct 

location of IHSS 196 is approxlmately 800 feet south of Building 124 on the north slope of 
the Woman Creek drainage This location is approxlmately 100 feet hydraulically 
downgradient of IHSS 115, the Original Landfill 

Because a prewous removal action has not elimnated the source, and natural enwronmental 
processes have not prevented release and mgration of contanunants, the exposure pathway 

for IHSS 196 is complete Therefore, there is potential risk to human health and the 
enwronment, and further action is warranted However, investigative action proposed for 

IHSS 115 in Table 5 of the IAG (U S DOE, 1991a) represents appropriate further action 
for IHSS 196 because (1) the area of investigation for IHSS 115 includes IHSS 196, (2) the 
target analytes €or the IHSS 115 investigation include contaminants associated wth IHSS 
196, and (3) contamnant concentrations associated wth IHSS 115 are likely to be 
sipficantly greater than concentrations associated with IHSS 196 Thus, additional action 
speafic to IHSS 196 is not warranted 
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3.2.7 IHSS 197, Scrap Metal Sites - 500 Area 

As discussed in Section 2.2 7, scrap metal components from the onginal plant construction 
program were buned in trenches in the central portion of the plant site in the wcimty of 
Building 559 dunng the late 1950s to early 1960s In 1981, the buned material was 
excavated for construction of what is now the Protected Area (formerly the Penmeter 
Secunty Zone) Documentation of the excavation activities indicated that the matenal 
unearthed was not oily and did not contam electncal transformers and/or related material 
(Rea, 1986) Health and safety momtonng performed during removal actimties did not 
detect any radioactive contamnation Therefore, there is no apparent source of 
contmnation, and the exposure pathway is not complete Risk to human health or the 

enmronment does not exist, and further action is not warranted 

3.3 SUMMARY 

Sources and potential migration pathways for each IHSS in OU16 are summanzed in Table 

3-1 Potential risks to human health and the enmronment associated with historical releases 
and spills at IHSSs 185, 192, 193, 194, 195, and 197 have been rmtigated by past response 

actions and/or natural attenuation processes that elimnate the source or exposure pathways 
Therefore, further action is not justified for these six IHSSs 

Because a premous removal action has not eliminated the source, and natural enmronmental 
processes have not prevented release and rmgration of contamnants, the exposure pathways 
for IHSS 196 are complete Therefore, there is potential risk to human health and the 
enmronment, and further action is warranted for this IHSS 
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Because investigative action proposed for IHSS 115 in Attachment 2, Table 5, of the IAG 
(US. DOE, 1991a) represents appropnate further action for IHSS 196, separate action 

specific to IHSS 196 is not warranted 
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IHSS # 185 
Internal Letter I ,Ir Rockwell Internauonal \ IHSS # 185 
Internal Letter 

beamber 15, 1986 No $ 

/ 

\A 

I ,Ir Rockwell Internauonal 

beamber 15, 1986 No 

TO 4m-mmu-i 

' those Llsted 
moM t*r2m-lrrYMaah-1 

' 0 ,  0 .  Kissel 
IISSE 

'Bul lding T452C 
'2991 

8UwLCT* FIWL SIR 186-11-707.1 - TRICtlloROEMA)(E INCIDENT 

Per HSE 3.01, "Notlficatfon, lnvcrtfgation, rnd Reportlng o f  
OcCurrenCeS,'' a copy of the SIR lnvast lg it ion i s  fomirded 
t o  you. 

A master copy w i l l  be retained I n  the Industrial  A Systems 
Safety Englnecring office, 

=!&- (- 
0 .  0 .  KIssel 
In dust r i r 1 Sa f oty Coordi nrt or 
tndustrirl L Systems 
Safety Englncering 

Enc. 

Of strf but ion 01 rectors HSlE Area Reps. Bldg. Supers. 

F. T. Antonich G. W .  Campbell 5. A .  Buckle R. J. Nau 
C. P. Bader 3. E. Ktnttr E. A. OiC i r lo  3. H. @ e l l a  
c. w. Ellls U. A ,  Kirby C. R. Lagerqulst 0 .  E, Sturgeon 

-M. F .  H i c k y  G. R, Langhefm 3. H. Ort iz  
C. 1. I l lr ley 0. 3. Sanchlni J. A .  Ray 
G. 3.  Steppen W, H. Shannon 0. R. Sweet 

C. W. Weldner 
W. F. Wetton 
G. 1. Uilron 
E. 0 .  Uoznlak 
E. R. Young 
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01 v l  sl on or Project 
Rockwell International 

Page 1 of  2 Pages 

2, Status Lnitial: 
And Interfin: 
Flnal: November 19, 1986 

1, S *  I t  R .  86-11-707el 

-. ... l a  ,.I-ZC 
Fac i l l t y ,  System or Equipment 
Rocky F l a t s  Plantc Bulldtng TO7 Dock Southeast. 

Date of Occurrence 
&ember 10c 1986 

t h e  of Occurrence 

Subject o f  Occurrence 
3-, 1 -Trlchl oroethana 

Apparent Cause 

Design Materi a1 Personnel X Procedure 
Other- 

Dvscrfptfon o f  Occurrence 
The fo rk  l l f  t operator was l i f t i n g  a pal let  of drums from a truck t o  
the southeast dock of Bldg. 707, As he was lowerlny the pal let  of 
drums t o  the dock, he was in close proxlrnlty t o  already 
stattoned on the dock. A fork punctured one of the drums contalnlng 
trtchloroethane, causing approxlmately 4 gallons o f  material t o  leak 
to  the ground, Four bags of absorbent was used to  clean up the s p i l l .  

drums 

Operating Cert i f icat ion o f  Fac i l i t y  a t  Time of Occurrence: 
Does not apply 

Im&trte EvaTuatfon: 
h e  cause of the occurrence was the fork l t f t  operator could not 
judfi-thc dlttance between the drum on the dock, and the drums that 
he uas setting on the dock. 

frnnedlate k t i o n  Taken and Results: 
nie fork l l f t  operator not1 fled the Shlft Superintendent, 
Environmental Sclence and the FIre Department by Emergency phone 
(2911) o f  the lncldent. The material was cleaned up by the F i r e  
Department and placed into a drum. The drum was removed from the 
area and taken to Hazardous Storage. 
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13. 

14. 

15. 

16. 

17. 

18 e 

19. 

Page 2 of 2 Pages 
5. I .Re 86-11-707.1 
November 19. 1986 

It Further Evaluation Required? 
Pes- N 0 . L  

FInal Evaluation and Lesson Learned: 
Fork I f f  t operators have been informed when unloading drums, t o  be 
certain of the distance they have t o  work with when rett ing them on 
the docks. 

Correct 1 ve Act i on : 
h e  fork l i f  t operators have been Instructed when unloading drums o r 
pal lets  to the dock area, t o  be sure that they are to ta l l y  aware of  
t h e l r  rurroundlngr and the distances involved. In the future 
spotters w111 be used 4n areas of restricted virion. 

Programnatlc Impact: 
%ne 

Impact Upon Codes and Standards: 
Rone 

Simi 1 ar Unusual Occurrence Report Nunbers. 
Ron e 

Si qnatures 

, 

.A Cr/< .;tE//r j . .  Lllir, Plant Services 

L. ci , .#. C M Z d  r. 1. Antonlch, Industrfal Safety Representative 
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Page 1 o f  2 Pages 

2. Status I n i t i a l  
And Inter im 
Final.  November 19, 1986 

1, S. 1. R ,  86-11-707.1 

3. Div i s ion  or Project 
Rockwell Internat 1 onal 

4. Fac i l i t y ,  System or  Equipment 
Rocky F la t s  Plant, Bu i ld ing  107 Oock Southeast. 

5. Date of Occurrence 
November 10, 1986 

6. Time of Occurrence 
1-50 P . .  H 

r:- 7. Subject o f  Occurrence *)! 
35 gal lon drum of l,i,l-Trichloroethane- 

8. Apparent Cause 

Personnel X Procedure - Mat e r i a 1 - Des i gn 
Other - 

9. Description o f  Occurrence 
The f o r k  l i ft  operator was l i f t i n g  a pa l let  o f  drums from a truck t o  
t h e  southeast dock o f  Bldg. 707.  As he was lowering tee pa l l e t  of 
drums t o  the dock, he was i n  c lose proximity to  a1 ready 
s t a t i o ned  on the dock. A fork punctured one of the drums contoinlng 
trichloroethane, causing approximately 4 gal lons o f  material t o  leak 
t o  the ground. Four bags of absorbent was used t o  clean up the s p i l l  

drums 

10. Operating Ce r t i f i ca t i on  of  F a c i l i t y  at Time of Occurrence- 
Does not apply 

11. Imed ia te  Evaluation- 
The cause of  the occurrence was the fork l i f t  operator could not 
Judge t he  distance between the drum on the dock, and the drums that 
he was sett ing  on the dock. 

12. Immediate Action Taken and Results 
The fork 15 ft operator not i  f ied the Sh i f t  Superintendent, 
fnvi ronmental Science and the F i r e  Department by hergency phone 
(2911) o f  the incident. The material was cleaned up by the F t r e  
Department and placed into  a drum. The drum was removed from the 
area and taken t o  Hazardous Storage. 

c 
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November 19, 1986 
5 1 OR 86- 11-70 7.1 
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- 
13. 

14. 

15. 

16. 

17. 

18. 

19. 

Is Further Evaluation Required' 
Yes- N o X  

Final Evaluation and Lesson Learned 
'Fork l i f t  operators have been informed when unloading drums, t o  be 
certain of the distance they have t o  work with when sett ing  them on 
the docks. 

Correct i ve Act i on 
'The fork l i f t  operators h a k  been instructed when unloading drums o r 
pa l l e t s  t o  the dock area, t o  be sure that they a re  t o t a l l y  aware o f  
t h e i r  s u r r ound i n g s  and the d i s t an ce s  i n vo l ved .  I n  t he  f u tu re  
spotters w i l l  be used I n  areas of restr icted v i s ion.  

Proqramnatic Impact* 
h n e  

Impact Upon Codes and Standards 
None 

Simi 1 a r  Unusual Occurrence Report Numbers 
Rone 

Signatures- 

# 

. W. E l l  i s ,  Plant Services 

&;<22+d i ,  
tonich, ndustr a Safety Representative 

f 

1 Spec ia l i s t  

' 0  
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IHSSB 192 
Internal Lettet 

December 5 ,  1 9 8 0  

io D 0 Hornbacher 
L I , r r  B u i l d i n g  1 2 3  B l d g .  7 0 7  U t i l i t i e s  

2363 

! 

, *  
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9 

R E L E A S E  OF A N T I F R E E Z E  S O L U T I O N  INTO ,,I , I 

S T O R M  DRAIN - dUILDING 708 

D u r i n g  t h e  m o r n i n g  o f  Wednesday, December 3 ,  1980 ,  two 
U t i l i  t i e s  o p e r a t o r s  and a Maintenance p i p e f i  t t e r  drained 
about 1 5 0  g a l l o n s  o f  a n t i f r e e z e  s o l u t i o n  from t h e  evaporator 
o f  B r i n e  C h i l l e r  C H - 1  i n t o  the f l o o r  d r a i n s  near t h e  c h i l l e r  
The a n t i f r e e z e  s o l u t i o n  contained 2 5 %  e t h y l e n e  g l y c o l  i n  
water.  The f l o o r  d r a i n s  in the bui lding d i s c h a r g e  i n t o  a 
buried c u l v e r t  south o f  the b u i l d i n g  The c u l v e r t  runs 
eastward from B u i l d i n g  7 0 8  under the  B u i l d i n g  7 5 0  parking 
l o t  and t e r m i n a t e s  j u s t  e a s t  o f  Tenth S t r e e t .  The appear- 
ance  of t h e  a n t i f r e e z e  was noted i n  the d i t c h  by Environmental 
personnel  

The a n t i f r e e z e  h a d  t o  be removed from t h e  c h i l l e r  without 
undue delay s i n c e  i t  was discovered I t  was l e a k i n g  I n t o  the  
r e f r i g e r a n t  p o r t i o n  of the  equipment, A f reon-water  mixture 
can corrode t h e  machine f n t e r n a l l y  i f  n o t  removed p r o m p t l y .  
T h e  Environmental group was not advised o f  the evaporator  
d r a i n i n g  o p e r a t i o n  

After d r a i n i n g  the evaporator i t  was decided by U t i l i t i e s  
t o  remove t h e  a n t i f r e e z e  contaminated r e f r i g e r a n t  from t h e  
c h i l l e r .  The Environmental group was n o t i f i e d  o f  t h i s  phase { o f  the  o p e r a t i o n  in advance of pumping out  t h e  freon i n t o  
drums. Waste Process ing personnel were a l s o  c o n t a c t e d  t o  
determine proper disposal  procedures f o r  t h e  freon 

Obvfously the  Environmental g r o u p  should have been c o n t a c t e d  
d u r i n g  the  i n i t i a l  phase o f  t h e  o p e r a t i o n .  To ensure t h a t  
everyone in t h e  Building 707 U t i l i t i e s  g r o u p  i s  made aware 
of t h e  importance o f  environmental c o n c e r n s ,  t h i s  s u b j e c t  
w i l l  be t h e  main t o p i c  of t h e  December s a f e t y  meetings In 
a d d i t i o n ,  arrangements w i l l  b e  made w i t h  Environmental 
personnel t o  conduct a tour for a l l  o p e r a t o r s  t o  show how 
t h e  water courses  a n d  h o l d i n g  ponds downstream from the 
p l a n t  a r e  used t o  c o n t r o l  e f f l u e n t  from t h e  p l a n t  

7 0 7  U t i l i t i e s  

C C '  
R .  W. Woodard 

- -  3 
it 
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OlW December 5, 1980 No 

FROM D. D. Hornbacher 
Addf8U 

TO T. R. Crites 
AddrWa 

Phon8 

S u b l ~ t  ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS 
WEEK ENDING DECEYBER 5, 1980 

PROBLEMS 

Anti-Freeze Discharqe Into Walnut Creek-RLH, RkIH 
Bn December 2, 1980 approximately 155 gallons o f  25 percent 

L * -  

1 

1 

w 

4 

ethelyene glycol (anti ifreere) s o l u t i o i  was discharged in to  
North Walnut Creek. The anti-freeze was released from a 
c h i l l e r  un i t  into a f loor drain i n  the U t i l i t i e s  Bldg. 708 
This drain discharges into a storm runoff col lect ion system 
i n  the Bldg. 700 complex. A t  about 12:30 p m., i t  was 
i n i t i a l l y  observed by Environmental Analysis personnel a t  a 
point j u s t  east o f  the Bldg. 750 parking l o t .  The flow was 
contained by divers ion into Pond 8-1. Follow-up samples were 
collected from several locations and are being analyzed 
Based on visual observations of color  and flow, I t  i s  believed 
that a l l  o f  the s p i l l  was contained i n  Pond B-1. The Pond B-5 
dam was closed and there was no o f f s i t e  discharge o f  the l iqu id .  

Follow-up a c t i v i t i e s  include: (1) f lu sh in  5000 gal lons of 
water through the system into Pond B-1, ( 2  7 U t i l i t i e s  w i l l  
prepare a report o f  the incident that includes corrective 
act i  ons. 

Ambient A i r  Sampler Down Time-RWH 
&e to a transformer fa i lu re ,  ambient a i r  sampler No. 5-36 was 
out o f  service for about one week. Repairs have been ordered 
to  correct the problem. 

Buffer Zone Access -CTI 
hauthor i zed  personnel have been gaining access to the buffer 
zone by merely signing the log book. Plant Protection has been 
reminded that approval f o r  access must come from the Environ- 
mental Analysis Land Use Coordfnator. 

Hydro1 ogi c Test Hot e Laboratory Support-NDK 
Four hvdroloaic t e s t  hole samples are s o l i t  with the Colorado 
Gpartkent o? Health. The alpha and beta concentrations f o r  
four samples collected in  September were reported by CDH a t  
the November exchange meeting. The Rocky Flats  samples have 
not been analyzed by the Bldg. 881 Laboratory. Faster turn 
around time i s  needed on any sample that i s  s p l i t  with an 
outside agency. The Laboratory has been contacted concern4 ng 
t h i s  problem. 

. 

Rockwell, 1980b 
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Computer Support - JL Z 
"he first portion of  a computer program designed to keep 
track of  the HSLE budget and manpower allocation has been 
completed. The program has been demonstrated to R. E. Yoder 
and W. L. Jacobs. Overall, the program was found to be 
satisfactory and some additions were suggested. Graphics 
w i l l  be added after our plotting software package arrives. 

Annual Re ort-CJB, IMM b a new version for  annual report formatting was 
prepared and distributed for review. A meeting w i l l  be held 
i n  January to firm up format changes before drafting of the 
1980 report begins. 

Plant Clean P1 an-RWH 
kilestone No. 1 of  a long-range HSLE goal to conduct cleanup 
act iv i t ies  was completed-on schedule - This milestone was t o  
pr ior i t ize  a l l  future cleanup act iv it ies.  The pr io r i ty  l i s t  
i s  fo r  the period 1981 through 1995. 

INFORMATION 

Reviews-CJB, RWH, IMM, RLH 
o f  f ive Federal Registers and four Engfneering Authori- 

zations were reviewed. One o f  the authorizations i s  f o r  modifi- 
cations to the Bldg. 995 Sanitary Treatnent Plant. 

Wind Eneray Sewaqe Treatment Facil f ty-RWH 
The proposed septic tank/leach f ie ld  system f o r  the new Wind 
Energy Building' has been. disapproved bi Jefferson County. 

Lawsuit Su or t  CfI  

forwarded to LASL and that laboratory i s  i n  the orocess of  analyzing 
or ig ina l ly  sent to  EML for  analysis have been 

the samples. This work i s  i n  suppoG o f  the lawsuit. 

Geolosi c/kismoloaic Project-CTI 
he f inal  trenches near Golden have been excavated and geologic 

examination will be complete th i s  weekend. A f inal  discussion 
o f  data and conclusions w i l l  be held with the U.S. Geological 
Survey and the Colorado Geological Survey on December 10. ProJect 
completion i s  projected a t  th i s  time for  January 30, 1981. 

NPDES Permi t Presentation-NDK, RLH 
h f o n a t i o n  Services i s  oreoarina s l ides for the December 10, 1980 
NPDES Permit Public Hearing'. Alia, backup data on the hydrologlc 
test  holes i s  being prepared for  use if needed. A f inal  review Of 
the presentation w i l l  be held on Monday, December 8, at 1.30 p m. 
i n  the Bldg. 111 Conference Room A .  

0. A!%+ 0. Horn acher 
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O r  B is t l i ne  ca l led on several  horDitals in the Denver area to 
discuss obtaining the records of ou r  former employees who 
d ied of b r a i n  tumors in the i r  hospitals. The hospital% r a i d  they 
must hove cu r ren t  and acceptable authorizationr--st Anthony's 
Central  sa id  th is must be dated w i t h i n  90 days of the request and 
Beth I s r a e l  said wi th in 30 days 
consider releasing the records fo r  th is special project, but Only 
three out of the 22 cases of interest  would be involved 
be contacting US on thib 
about the i r  requirements 

St. Anthony's said they w i l l  

They w i l l  
The other  hosoi ta ls were ve ry  emphatic 

Ten nuclear mater ia ls safety l imi ts  were wr i t ten,  four  
Engineering, OSA  and Work Orde r  rev iews were completed, 
twelve nuclear safety audits were performed: and two c r i t i c a l i t y  
indoctrinations were given 

Three self-testing neutron c r i t i c a l i t y  detectors (which constantly 
compare the count ra te of the internal  detector, having an alpha 
source near i t s  active surface, to the output of a local osc i l la tor  
have been instal led in Bui ld ing 707 c r i t i c a l i t y  alarm system since 

December 1 

Total laboratory analyses fo r  the week - 7,480 

INFORMATION 

There were four OSAs acted upon during the past week. 

At 1 56 p m on December 3 ,  a f i r e  sp r ink le r  head was ODened 
in Room 32 of Building 447 by radiant heat f rom the "chip roaster ' '  
located In that area 
po r t i on  of the room and extends into Room 502 above and on prev ious 
occasions h r s  opened SDrinkterS in this manner at  both levels. 
Approval to remove and DIU9 one head at each f loor  level where this 
problem occurs, was obtained from Bob M o r r i s  which should eliminate 
further occurrences 

The roaster  is located in the southwest 

Michel le Reyes of the LASL EDidcmiology Group is  coming to Rocky 
Flats December 10 and 11 to work wi th us on the b r a i n  tumor CQSCS 

and controls.  

Oak Ridge h e r  axDressed interest  in having an experiment performed 
at the RFP C r i t l c a l  Ma5s Laboratory. F r o m  b r i e f  discuss/ons, the 
experiment would involve uranyl  n i t ra te,  and anticipated funds to 
RFP would be -815,000 
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A meeting was held at DOE/ALO on December 1, 1980 to discuss 
SAR requirements for the Small Wind Energy Conversion Sybtems 
(SWECS) program I t  was decided that W Sayer,  ALO/OSD, 
would * r i t e  a le t ter  to DOE Headquarters requesting that the 
O S A s ,  RF Test Program Data, and EnvironmentaI Aebe$rrnents 
suffice fo r  f u l f i l l i ng  the intent of the S A R s  
i s  requ i red  of RFP at this time 

Troublesome alarming of la rge numbers of  Selective Alpha A i r  
Monitors throughout Building 771 continues to occur Prev ious 
ef fons to conf i rm and correct  ground and neutra l  input voltage 
paths seems to be only a pa r t i a l  answer 
occurr tng over the fhanksgtving weekend at tmes during the 
day shi f t  when no welding or building e lect r ica l  modifications 
a r e  occurr ing,  is complicating the troubleshooting approach. 
Di f ferent  experiments on power l ine isolation a re  being conducted 
but wi th  no def in i te conclusion. 

No fur ther  action 

Multiple alarming, 

We a r e  s t i l l  Finding high bacter ia counts in bott led water 
al ternat ives are berng considered Findlng another vendor ( there 
are indications the water is  coming in th is  way), using tap water 
in the bott les,  or stopping the use of bott led water altogether (our 
Orc fe r rcd  way). 

We have no of f ic ia l  word f rom DOE on DOP usage. George 
C a r r o l l  of A10 repor ts  by phone they a r e  work ing on i t  and we 
should probably continue as we are  (using DOP for f i l t e r  and 
resp i ra to r  checks, and proceed wi th  ef for ts to use corn o i l  f o r  
quantitative fitt ing) unt i l  DOE can investigate a l l  a l ternat ives 

Var ious 

yd4P&.,v 
Robert  E Yoder, D i rec to r  
Her f th ,  Safety and Environment 

cc 
D H Ounbar 
R 0 Williams, Jr 

a 
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ENVIROMENTAL ANALYSIS MEEKLY HIGHLIGHTS 
WEEK ENDING NOVEMBER 30, 1979 

PROBLEMS 

Radi w e t r i c  Survey-RblH 
Due to  snow and cold weather, no work was conducted on the 
rad i m e t  r i c survey. 

Pl ant Security Zone-RWH, DFH 
1 meeting was held with Rockwell Engineering and the consulting 
engineers fo r  the new plant security zone -Problems were identif ied 
concerning footing drains a t  Buildings, 371, 374, 771 and 991 which 
w i l l  have to be modified. 

Steam Condensate Line Leakage-DFH 
A steam condensate l i ne  located between Bldg. 443 and a valve p i t  
north o f  a gasoline storage tank was found to be leaking, Water 
analysis indicated very low concentration (0.135 ppm) o f  amines. 
The l i ne  has been abandoned and the condensate rerouted. 

Buffer Zone Control-CTI 
bn November 19, Gate P21 i n  the buffer zone was found to be part 
rewired. An unknown person entered Sector X and drove to Pond D- 
This incident was reported to the Security Department. 

Stack Effluent Data-RMN 
flutonium, uranium and b e r y l l i k  stack data were not available i n  

a1 l y  

time for the monthly exchange meeting. Also, the uranium data for 
Bldg 881 are higher than normal and require followup actions t o  
detemine if the data are va l id  and if valid, the cause fo r  increases 

So i l  Sampl inq Proqram-CTI 
Due to multiple snow fa l l s ,  the new so i l  sampling program to study 
vertical and horizontal migration o f  radionuclides i n  s o i l s  i n  the 
east sector of the buffer zone has been delayed. Unless we have 
some nice weather, there may not be any so i l  data for the annual 
t nv i r omnta l  monitoring report for CY 79. 

ACCCNPL ISWENTS 
.. 

Inf omat i on Exchanne Meet i nq-CJB 
h e  monthly information exchange meeting for  Cctober data was held 
on Novanber 28. Rocky Flats  did not have stack m i s s i o n  data, A l l  
other data reported by Rocky Flats  and The co~orado Department of 
Health were normal. 

Rockwell, 1979c 
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EPA Discharge Penni t Appl ication-RLH 
h e  Demit  application forms fo r  Dams A-4, 8-5 and C-2 have been 

I 

I 

cmpieted and'are ready fo r  transmittal to RFAO 

INFOMATION 

Tal ks-DDH 
m e w  employee indoctrination on environmental monitoring was 
given th i s  week. 

Reviews-CJB, RWH 
m o f  s i x  Federal Registers, f i ve  EJO's, and two OSA's were 
reviewed fo r  environmental concerns. 

E I S  Act i v i  t i es-Cf I 
Preparation o f  ADDendix J fo r  the Final ImDact Statement has been 
init iated. This' appendix , w i l l  l i s t  the n a b s  and qualif ications 
o f  major contributors to Volume I has been In it iated and i s  to be 
cmpl eted by December 14. 

Draft Soil Sam1 ina Reports-CTI 
Two draft reports that evaluate some past s o i l  data have been 
prepared, reviewed and are ready for  final typing and distribution. 

Travel -RLH 
T H e n r y  traveled to  San Francisco to particfpate i n  a training 
course on Water Quality Engineering for Industry.. The course was- 
offered by the American Society for  Chemical Engineers. ,&+ 
D. 0. Hornbacher 

! 
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The tandem t t l t e r  project on an ambtent a l r  sampler, lnstdlled 
near sampler 5-7, i s  underway. A locatton f o r  the stack sampler 
phase of the project ,  In  t h e  771 main stack, has been selected 
8nd the samplers are befng Installed. Three samplers wtll be 
r u n  in.paralle1. 

Li t ter  samples (15 )  from the southeast and northeast terrestr ia l  
study plots were eo1 1 ected t h i  s week for transuranic analysis. 
INFORUTION \ 

~ 

The p o s t i n g  to  replace S. M. Elgawhary has been made. 

Track analysis has been completed on the 5-7 vicinity Impactor 
sampler data (obtained in July prlor Sa 8~pltcat Ion o f  coherex 
on the interior security fence road?) Th?rlmplies b specific 
rctivfty o f  the fines o f  about ten times that as on the cuurse 
cyclone material. 

A total  o f  seven Federal Reglsters and f i v e  construction projects 
were reviewed this  week for environmental concerns. 

A paper by Tom Crites,  "The Effect of  Plowing on 241Am Contaminatdon 
i n  Sandy S o i l , "  has been accepted for  publication In Health Phvsfcs. 

? 

f. R. Crltes,  Manager 
Envt mrmental Scf ences 
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PROBLEMS 

A i r  Sampler F i l t e r  Pickup Support-CJB, RWH 
S i t e  Survey monitors are not doing the i r  job. Special and 
routine a i r  sampler f i l t e r  pickup schedules were missed several 
times t h i s  week 

Surface Water Control Project-RWH 
bn  Friday, September 21, the contractor f o r  the Surface Water 
Control Project was found scraping top s o i l  i n  an area that had 
not been scar i f ied  near the C-2 dam The operation was stopped 
i m d i a t e l y .  A i r  sampler resu l t s  did not show any airborne 
TLLb act i v i ty .  On Monday, the area was covered with new top s o i l  

Steam Condensate-RLH, DFH 
3 steam condensate l i n e  break i n  the Bldg. 707 area occurred on 
September 26. Environmental Analysis was informed by U t i l i t i e s  
that the water was going to  the sanitary system and then t o  
Pond 207-B-South. This was not the case, the water was actually 
going into surface water drai'nage tfirough Pond 8-4 to  Walnut Creek 
On the afternoon of September 27, we Began diverting water t o  
Pond B-1 and a l so  shut the valve a t  the new 8-5 dam, Fortunately 
the condensate contained t r i t ium a t  only about 1000 pCi/l. Samples 
f r o m  Pond 6-4 ranged from 2 524 to approximately 926 pCi/l. Samples 
fran Walnut Creek a t  Indiana showed 1163 pC1/1 f o r  a 24 hour 
composite covering 9-26-79 and a6oot 700 pCI/l in  a grap sample 
f o r  9-27-79, We are meetfng with U t i l i t i e s  t o  discuss the 
problem o f  misinformation and the potential consequences o f  off 
s i t e  release o f  steam condensate. 

ACCOMPLISMENTS 

Inf  onna t f on Exchanse Mee ti nq-C JB 
h e  information exchanae meetina to  exchange August data with the 
Colorado Department of-Health was held on September 25. A l l  data 
reported by Rockwell and CDH were within n o m 1  ranges. There were 
no v iolat ions o f  the NPDES permit. Personnel from the USEPA 
presented a program on the proposed standard f o r  uranium in  drinking 
water. The Safe Drinking Water Act o f  1974 was discussed a t  length 

P lant  Wide Radiometric Survey-RWH 
74 total o f  30,000 square feet was radiometrically surveyed t h i s  
week, No hot spots were found. 

Rockwell, 1979b 
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Reviews-WE, RWH 
o f  seven Federal Registers and f ive construction proJects . -  

were reviewed th i s  week for-environmental concerns. 

Sewase 51 udse Removal Procedure-CJB 
I n  the past, airborne dust has been a perpetual problem during 
sludge removal. Therefore, at  the request of  the Environmental 
Analysis Group, So l id  Waste Management has prepared a draft 
procedure for  sewage sludge removal. We have reviewed th i s  
procedure and provided changes which w i l l  ensure appropriate 
environmental controls for th i s  operation. 

EPA Conference on PCB ' s-DFH 
?In September 25, Don Haumann attended an €PA conference on P C E ' s ,  

;;a1 ltyi P1 an-CAK 
e nv ronmental Analysis Group Qual ity Plan has been f inal  

proofed and typed and submitted. for  director and plant manager 
aDDroval. 

D. 0. HoGbacher 
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Introduction 

Approximately 185  pounds of nickel carbonyl (Ni(C0)4) 

contained in seven 25-pound cylinders, two S-pound cylinders 

and one lecture bottle had been stored in the toxic gas 

storage building,over t h e  past several years. 

inherent hazards associated with nickel carbonyl, it was desired 

t o  dispose of the chemical in an expeditious manner. Several 

disposal methods were considered with primary emphasis on safety 

and minimum environmental effects.  The hazards associated with 

the chemical and ultimate disposal method ore described in this 

report. 

Because of the 

Conclusions 

The nickel carbonyl previously stored in the toxic gas 

storage building has been safely destroyed. 

drained into a deep "dry well" and allowed t o  decompose. 

Decomposition occurred with a minimum o f  hazard to individuals 

involved in the disposal and the environment. 

The chemical was 

Properties of Nickel Carbonyl 

Nickel carbonyl is a colorless liquid with a boiling point 
of approximately 43.C. The vapors are extremely toxic with 

&ggcsted limits of  0.001 parts per million average concentration 
in processing plants. 
million in air can be very dangerous and appreciable adsorption 
through the skin has been claimed.[') 

by inhalation are believed to be caused by liberation of both 
(2) nickel and carbon monoxide in the lungs. 

Concentrations o f  only a few ports per 

The toxic symptoms created 

-1- 
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I n  a d d i t i o n  t o  the t o x i c i t y ,  n i c k e l  c a r b o n y l  has a f i r e  

I g n i t i o n  c a n  be spon- hazard  and moderate e x p l o s i o n  hazard.  
tanaous. (21 : e  
D i s p o s a l  Procedure 

I n  l i g h t  of t h e  extreme hazards a s s o c i a t e d  w i t h  nickel 

c a r b o n y l  a g r e a t  deal  of c o n s i d e r a t i o n  was given t o  any method 

f o r  i t s  d i s p o s a l .  F i r s t  of a l l ,  it was obvious t h a t  d i s p o s a l  

had t o  be performed as far  from t h e  populated a r e a s  o f  t h e  

p l a n t  s i t e  as p r a c t i c a b l e .  Secondly ,  t h e  s a f e t y  o f  i n d i v i d u a l s  

involved  d i r e c t l y  w i t h  the d i s p o s a l  was a paramount c o n s i d e r a t i o n .  

T h i r d l y ,  t h e  maximum a l l o w a b l e  c o n c e n t r a t i o n  of n i c k e l  carbonyl 
in ambient air is o n l y  0.07 ppb. (31 

A f t e r  numerous proposed d i s p o s a l  methods were r e j e c t e d  f o r  

v a r i o u s  r e a s o n s  a r a t h e r  s imple  and e f f e c t i v e  method was devised. 

A h o l e  approximately fifteen f e e t  deep and t h r e e  f e e t  i n  diameter  

was drilled in a remote area of the  p l a n t  site. The cylinders 

c o n t a i n i n g  the  chemica l  were opened m d  suspended i n  t h i s  

"dry well" u n t i l  t h e y  were dra ined .  The chemical and i t s  

much heavier than  a i r  vapors  c o l l e c t e d  and decomposed in the 

bottom of the well. 

O f  c o u r s e ,  t h e  procedure was not q u i t e  as s imple  as it sounds. 

I n d i v i d u a l s  involved  wore suppl ied  air packs and a member of the 
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Rocky Flats Fire Department supervised t h e  proceedings. 

chemical proved to be completely unpredictable. 
ignited immediately after release i n t o  the well. 

the well would remain mysteriously s i l e n t  for long periods before 

a muffled ignition occurred. 

The 

On occasion it 

At other tames 

A minimum o f  the chemical was released t o  the air during the 

disposal procedure. 

nickel carbonyl concentrations of approximately 10 parts per 

million being released during disposal. Rapid dilution with 

ambient air and the fac t  that the chemical decomposes in air  

both reduced any environmental upset. 

Samples a t  the l i p  of t h e  well indicated 

( 4 )  
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(I) F. A. Patty, Industrial Hygiene and Toxicology, Volume 11, 
Toxicolo , Interscience Publishers, New York, 196L, 
h t i o n .  

(2) N. I. Sax, Dangerous Properties of Industrial Materials, 
ition. Refnhold Book Corporation, New York, 1968 , Third t d  

(J) "Global Pollution Control Guidelines, The Dow Chemical 
Cozpony, Fourth Draft, November 12, 1971. 

(4) "Liquid Nickel Carbonyl is Dangerous" Product Bulletin 
Published by The Mathtson Company. 
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INDUSTRIAL IRGIENC & HEALTH PHYSICS RESEARCH 

SECTION G. ECOLOGY 

G . l .  Health Physics 

/y Personnel Exposures - C ,  R. Laqarquist 

lp The nam of  om emplo e l  was added t o  the " Internal  Exposure 
Indextt during Ya This was a halation case-resulting 

Bu i 1 d i n  
t fa  r re tabulated bel%. 

qv I d from 3 the ex cinera  ion tor .  o f  an a e r  & a y ~  r personnel da a/for in , thr  the 

. - \  

I/' Wounds 
P o s i t i v e  Internal  

Af ter  Exposu % 

Tlme Period t!e a su r e d Treatvent Index 

!larch 1972 9 4 .  5 1 
FY 1972 881 35  5 

Dose Calculations - R. L. 'Iurri 

An e s t i n a t e  of the potent ia l  radiation hazard resul t ing  f t o q  
exposure t o  radioactive noble gases released d u r i n g  ir maxim71 
credib le  accident was calculated.  I t  was assumed that a l l  
noble gas f i s s ion  products plus t h e i r  respect ive  daughter 
products es aped t h e  building following an incident which 
produced IOfQ f i s s ions .  The calculated hypothetical dose  
t o  an individual a t  the  exclusion fence (1600 meters) due t o  
the  paosaEe of the cloud o f  f i s s i o n  products I s  of the 
order of 2 rad. T h i s  is w i t h i n  AEC guidelines.  

/ 

A D D M I Y I V  A orim w tor mr U f Aromc Enerw Commitrion CONTRACT AT1291) 1106 
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G.2. Industr ia l  Hygiene 

Ef f luent  Vonitoring - J. E. H i l l  

Adjustments t o  the  833 e f f l u e n t  scrubber have resul ted in 
s u b s t a n t i a l l y  reduced concentratfons o f  nitric a c i d  vapors / 
i n  the e f f l u e n t  stream. Nitric ac id  concentratlons down- 
stream of the new scrubber averaged 8 par ts  per mil l ion 
(14  p a r t s  per mil l ion maximum) during bIarch. It appears 
t h a t  adequate contro l  hi6 been achieved,  and subsequent 
reports  w i l l  be by exception. 

A i r  Quality Standards - F. D. Hohbs 

A review and cornpilation of a i r  q u a l i t y  standards s e t  forth  
by the Environnontal Protect ion Agency, the United S t a t e s  
Atomic Znergy Commission, the S t a t e  of Colorado, Jef ferson 
County, and Dow Chemical U.S.A. has been completed. 
Par t  I of the compilation describes the standards f o r  various 
air pol lutants  a s  set for th  by each o f  the contro l l ing  
agencies.  P a r t  I1 contains the d i r e c t i v e s  and required 
sampling techniques. 

G.3 .  Sonitat jon and Chonjcal Disposal 

.I> Nickel Carbonyl Disposal - F. D, Hobbs and S .  11, P i t t s  

V a r i o u s  nethods for s a f e  d5sposal o f  n icke l  carbonyl have 
been tested.  Cna method consisted o f  burning  the liquid i n  
a t r a y  % h i l t  c o l l e c t i n g  the resul t ing ciense combustion 
products on a filter. T t l i s  vas  j u d g e d  to  be slou a n d  
p o t e n t i a l l y  hazardous. Disposal i n  a d r y  v @ L 1  (? f e c t  in 
d i a m e t e r ,  15 f e e t  deep) has been h i g h l y  successful.  Vapors 
of the coapound, being denser than a i r ,  r e s i d e  a t  the  
botton of the well and e i t h e r  decompose on the wal ls  o f  the 
well  o r  nix olovly w i t h  a i r  w i t h  consequent burning.  The 
r a t e  of burning can be control led by moving B cover pLate  
over  the well.  Combustion products  c o l l e c t  on the sides 
and bottom o f  the well.  

The behavior of nickel  carbonyl is unpredictable.  It  can 
burn spontaneously, althougb igni t ion  is not always immedxate. 
Operators handling tho material  outside of a sealed gas - t r a n s f e r  system should wear supplied a i r  masks and should 
be prepared for spontaneous Igni t ion  o f  spills. 
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Control of Food Serving Areas - A .  X.  Voipht 

considerable t r a f f i c  b e h i n d  the steam t a b l e  nnd serving 
area  i n  B u i l d i n g  771 resul tcd2in radioactivo contamination 
of the f l o o r  up t o  700 d/m f t  . The b u i l d i n g  superintendent 
was n o t i f i e d  by l e t t e r  that  correc t ions  were needed. Shortly 
t h e r e a f t e r ,  footpr ints  were found on the preparation table .  
Although there was no radioact ive  contamination, conditions 
in the B u i l d i n g  771 cafetecn are c l e a r l y  unacceptable. 
These conditions appear t o  r e s u l t  from problem I n  industr ia l  
r e l a t i o n s  or i n d u s t r i a l  psychology rather  than from any 
abstracted sani ta t ion  consideration. 

G.4. Environnental Assay 

P a r t i c l e  Size Analysis - J. A .  Hayden 

Alpha Track Yiathod 

The s i z e s  of severa l  radioact ive  p a r t i c l e s  c o l l e c t e d  on an 
outdoor a i r  f i l t e r  were calculntcd u s i n g  Leary's auto- 
radiographic technique. Values f o r  n a r t i c l e s  o f  r u O 0  rraL-e 
found t o  be 0.1s - 0.19 microns (u) i n  agi*ee?lent w i t h  v a l u e s  
reported by Trape1oh:est (0.13 - 0.15p medinn range),  O u t d o o i  
air f i l t e r s  may a l s o  c o l l e c t  p a r t i c l e s  o f  c a r n o t i t e  
(K20 Up03 . VpOg 31120), a natural ly  occurring * neral 
found i n  t h i s  area.  These p a r t i c l e s  a l s o  produce alpha 
tracks  i n  f i l n ,  and could cause uncertainty i n  the i n t e r -  
pretat ion of nutorndiograins. To resolve the  u n c e r t a i n t y ,  
an Rutorndiogran of a p a r t i c l e  o f  pure U30 v,as pA*epared. 
A readi ly  apparent d i f ference  betueen urnn!un and plutoiiiuta 
oxide p a r t i c l e  autoradiograas was found 

c 

// 

Fiss ion Track Nethod 

a .  F i ss ion  tracks were obtained by exposing mica t o  
aquaeous solut ions  containing varying coqcentrations o f  
plutonium. A semi logar i thnic  p l o t  of concentration 5 
number o f  t racks  per u n i t  h*en y i e l d s  a s t r a i g h t  l i n e  
between values o f  0.09 and 0.35  d/min cm3. 
could develop in to  a valuable ana lyt i ca l  t o o l  f o r  
analysis  o f  pond and r e s e r v o i r  water. 

The technique 
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Fiss ion  tracks  were produced i n  Lexan a polycarbonate 
by exposure t o  a gel led aquaeous medium containing 
known Pubz p a r t i c l e s  , 
w i t h  those produced by exposure t o  oquncous g1utoniu.n 
solut ions  shows c l e a r l y  that  a p a r t i c l e  i n  suspenslon 
can bo readi ly  d i f ferent ia ted  from ions i n  solut ion in 
the same medium, This is an important achievement, for 
it provides the f irst  means t o  e s t a b l i s h  the physical 
nature (particle or ion) of plutonium i n  the aquatic  
environment. 

Comparison of t h i s  radiogrant 

Operation Pralrfe Dog - D. E. Michels 

Twelve animals were captured and relocated at Rocky Flats 
on Slarch 9 and 1 0 ,  Pos i t ive  i d e n t i f i c a t i o n  of ten of the 
relocated aniaa ls  was nade ;n the v i c i n i t y  of the or ig ina l  
emplaceaent on Ilarch 16. An Increase i n  the l o c a l  predator  
population has been notad ,  with s i z h t i n g s  of coyotes,  
badgers, and hftvks. No evidence of successful  predation 
has been observed, bowever, ''Operation P r a i r i e  Dog" vias 
conducted w i t h  the p o r t i c i p t ~ o n  of students i ron Alamocla 
High School. Future a c t i * * i + i a s  of this k i n d  should include 
similar part ic ipat ion h'heriever poss ib le ,  

G.S. 3 u i l d i n q  774 Relopse 

Duc t o  ?a inadvartaqt - o l ? t n s  of L : ~ u J ~  " a s t o  f t o i  31,;:. 
7 ? f ,  Fonds ? th-ouyh = (3-1 th*ov: ,n E-4) P n d  !'talnut 
Creek a t  It~dlaur. 1 1 ' ~  e st 17leu tiice d a i l y  D:b*~~  !arch 8 ,  1"T'. 

-'if?y-~l. s?-i?lcs w r e  snalyzed I1y liquid scintclln ti cn 
spcctroietry .  ?:lis a n a l y s i s  g.ovides r a g i c  answrs ( less  
than 24 houi-s) but  does not afford the precis ion of the 
routine method on ?-liter samples. Sumnary o f  r e s u l t s :  

- 

t o  r 2 2 c h  23, i273 cr,e oilcc d n i l v  t h = o u ~ h  larch r37fr72. / 

Low H i g h  - 
140. p C i / l  

tt  

t l  

It 

11 

9. pCi / l  

3 5 0  
7 5 .  

Pond 2 

95. 
Pond 3 22.  
Pond 4 17. 
Pond 5 Bkgd *' 4 5 .  
Walnut Creek 6kgd '' 68 

11 

11 

a t  Indiana 
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G . 6 .  L a b o r a t o r y  P r o d u c t i v i t y  

A sumaary  of  a n a l y s e s  r e p o r t e d  d u r i n g  the p r e v i o u s  6-month 
p e r i o d  i s  a t t a c h e d .  

P u b l i c a t i o n s  

Journal Articles 0 
RFP R e p o r t s  0 
Internal R e p o r t s  0 
Service Reports 3 
S p e e c h e s  1 

C 
S e r v i c e  Reports 

J. A .  Uoyden, " A n a l y s i s  of Particles C o l l e c t e d  Near the 

&. 

Kncinerator During  a C o n t a n i n n t i o n  I n c i d e n t ,  S e r v i c e  
R e p o r t  No. 317-72-126, March 14 ,  1972. 

F. D. Hobhs, "Li thium Hydride  and L i t h i u m  D e u t e r i d o  Disposal," 
S e r v i c e  Report No. 317-72-123, March 1 ,  1972. 

D. E. Uichels, "Investigation of  C o n t a m i n a t i o n  I n  776 
A l l e y ,  '( Service R e p o r t  No. 317-72-128, 'larch 16, 1972, 

G. J. Werkema, Y3etween the  R t s k  of ELadiation and the 
P r o s p e c t  of Peace, Arvada \ Iorning  Opt mists Club, 
'larch 2 9 ,  1972, 

Industrial  Hygiene 31gr. 

sEII:gc 

cc: 
a. P i l t l n g s r u d  
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CEARP Phase I Interview Notes 

:SO0755 OOOOOBOC  2 - 5  

Rocky Flats Plant 

REVISED WITH k f  COMMENTS ON APRIL 16, 1985 

ALL EARLIER VERSIONS CONTCIIN SIGNIFICANf ERRORS 

c 
Kenneth Rea, Roger Ferenbrugh, and Leu W a l k w  

I 

Worhanq Note8 - CEAKP Chase 1 Faga - 1 



I I 
I 

1 
I 

f a c l l l t y .  I 

o i l  i s  placed l n t o  storage f o r  shipment t o  a n  dpprlwcci Fi:O a r - . p o g a l  

Earlier operatronc - from tbe beqinnrvp ot p lant  opefatrons, 

all la rge  tranr4ormarr *t koclv F l a t s  have bean diked,  and no majdr 

lerko h a w  occurred. NO early records m i s t  on roplacrment o+ 

*mall trans+orrnrcr or capacitors nor on what types of o i l  th8tlO 

tcinsformerQ or capacitors amy h8vr contained. f h r s r  items may 

have been placod i n t o  the scrap metal rite west of Dutlding SS?. 

(DOUBTFUL SINCE NONE WERE FOUND DUKING THE EXCAVaTXON IN 1981.) 

PCB disposal. - Th8re are  no Lnowo incidents 0 4  f i r e r  urth PEE( 

a+ Rocky F la ts .  In r a r l i w  year- ,  small quantitres of PCP o i l  

c o u l d  have possibly been destroyed a t  t h e  011 Burn Pt ts :  however, 

no documentation exists .  

FCB spiil. - In 1983, there was a small (2 t o  3 gal lon)  (NO: 

50, HaY BE A WRLF PINT)  s p i l l  04 PCB oil i n  the v i s i t o r  s parLing 

l o t  located newt t o  the erst  guard gate. The incident occurred 

when a transformer ttpped over i n  the bed of 8 trucb beXongin? to  

an outside contractor cornrng i n t o  the p lant .  The s p i l l  was cleaned 

up by removing and replacing the PCP contaminated pavffmcnt. 

EPAIFCB - In the l a t e  1 9 7 0 ~ ~  Rocky F l a t s  was asked by the kPA 

t o  ass is t  with the removal of 17 drum8 of PCB from a farm i n  

Lafayette.  The material uas located during the ~nvest iga t ron  of a 

reported PCB contanination incident invoIv ing a nursinq in fsn t .  

Working Notes - CEAKP Phase 1 Fage - 14 .a 5 5 :  . 4 



e 
auildlng 122. - Tho Sump $ 0  t h r s  building mav contain lou 

level rrdiaactive contamination. This sump collects the rinme 

w a f e r -  4 r o m  decantamination. (KF  COMHENT - NO. WkSTE WENT OUTSIDE 

I N l O  AN GEcQVE GkOUND STOhAGE TANC) 

C. 12: Pualdtng - Health Physics 

building 125. - There may bo low lovol radioactive 

contamination from both plutonium and urrnaum under and around 

buildiny 12:. lho buildrnq previously drained i n to  6 sump (tank 

outside building') and tho liquid is thon pumpod into 8 different' 

waste lane, There i s  t h e  potential 6or loak.gc from this system. 

Picric acid 1s uard in Building 113. (RF CCRMENT - STILL?) 

&round Puildtnq 123. - There havo boon several small splflb of 

mitratr urotes around the outrid. of this buitdfnq. (RF COMRENT - 
wwr WAS SPILLED? URXNEP) 

D. 124 Building - Water Treatment Plant 

124 Building. - bachwash went t o  a pond on tho south side o i  

Building 124 and nay h8vo drained into Woman Creak. 

Working Notes - CEAKP Fhaoe 1 



Under bu i ld ing  359 - There was a bttac i n  a p y r e n  waste l i n g  

under the slab-on-grade. A new w s t e  l i n e  was installed above 

grader houever, some contamidataon m a y  ehist  under the slab. The 

brolcn uarte lane would have contained plutonium, uraniuq, and 

n i t ra tes .  An incident report  rhould ecast i n  the Environmental 

H.St8r File. 

Bui ld ing SS9 and Bui ld ing 774 - Both Bui ld ing SS9 and Building 

774 are suspect f o r  radroactfve contamination i n  t h e i r  footing 

drains .  

West of Buildrng 359 - During the wxcavation for  the F i rsonn i l  

Security Zone, a non-radioactrve waste disposal sate was uncovered 

a t  t h i s  location. Thi8 s i t e  contained some c lass i f i ed  metal shrpea 

(RF COMMENT - DOUBT THIS) .  The materrr l  unearthed consisted of 

m8rchrne turnings, crnQs, shapes, overlays, and other mota1 parts ;  

the material uas moist but  not o i l y .  f h m  bur ia l  probably occurred 

r n  the e a r l y  1960s. The recovered material i s  now located i n  a 

small p r l o  next t o  Valve Vault 11, west of bu i ld ing  SS9, and oast  

o f  the Nitrogen Plant .  (KF COMMENT - NO, ITS IN THE LANDFILL) 

Near Bui ld ing 539 - There uas a scrap metal disposal sate a t  

t h i s  location, r e s t  o f  Building 359 and northwest 04 the other s i t e  

uncovered during the construction of the PSZ, that contained 

bu i ld ing  construction debris from ear ly  plant construction. This 

s i t e  was probably used by the Austin Company (contractoro) .  There 

Working Notes - CEAKP Fhrrc 1 Frge - 'la 
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Trench su r face  Cover - F\t the  t ime the trenches wore c l o k r d ,  

each t ronch uas covered w i t h  2 to  3 Ceet of soil. There a r e  eleven , 

l dent i+rmd trencher i n  t h i s  general IoCatrOn near the  east guard 

gate. [John Epp may be a qood source Cor in fo rmat ion  about t ke  

t renchesl .  

Trenches i n  genoral. - flany trench08 wmrm used i n  t h e  ear ly  

days o f  P lan t  operat ion and could con ta in  a v a r i e t y  of material8. 

t 

D. Lindsay Ranch Rood 

a s 

Lxndsay Kanch Faad; n i c k e l  carbonyl - Sevmrrl b o t t l e s  04 

n i c k e l  cerbonyl were destroy8d an a h o l e  d r i l l a d  bor ide  the Lindsay 

Kanch Road. (RF COMMENT - SOUTH OF THE LINDShV RCINCH). (The hole 

 as loca ted  about 100 ieet  before the drop i n t o  t he  f i r s t  draw 

approaching t h e  ranchs i te  f r o m  t he  south.) The h o l e  w a s  4 feet i n  

diameter and about 20 f e e t  deep. The v.lve8 were cracked open on 

t h e  cy l i nde rs  and the  cy l i nde rs  Were lowored into  tho ho lo  w i t h  

ropes. A f t e r  24 hours, the cy l i nde rs  were romovrd from t he  h u l e .  

vented by 8mrll arms f i r e ,  and b u r l e d  i n  t h e  l a n d f i l l .  Two 

cy l i nde rs  got stuck in the ho le  and were bu r ied  a n  place. 
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ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS 
WEEK ENDING SEPTEMBER 4 ,  1981 

PROBLEMS 

PSZ Construction-CTI, RWH 
Excavation f o r  the PSZ unearthed an o ld  burial  s i t e  imnediately 
west of Bui lding 559. This  s i t e  was previously identif ied a s  a 
scrap metal disposal area i n  1958. The material w i l l  be removed, 
monitored f o r  radioact iv ity and disposed either i n  the sanitary 
l a nd f i l l  o r  i n  radioactive waste containers. 

Buffer Zone Control-RWH 
SLE Laboratory technicians have been observed dr iv ing off road 

i n  the buffer zone while col lect ing water samples. They have been 
advised t o  stay on approved roads. 

Sediment i n  Pond 8-5 Discharqe-RLH 
burina a routine discharae o f  Pond 6-5. hiah sediment content was 
obseried 
above the sediment control standpipe. After the discharge i s  
completed, it w i l l  be determined if dredging i s  necessary. 

This  indicates that sediment maj have accumulated 

Arnbient Air Samplers-CJB 
A i r  sampler S-21 has been out o f  service f o r  aDDroximatelv a week 
due to damage done to  electrical service by construction contractor 
personnel. Because of new asphalt, Maintenance cannot get into the 
area to restore service. A i r  samplers S-4, S-5 and 5-22 should 
provide adequate sampl ing i n  the interim period. 

Ureabor Appl ication-CTI 
Application of ureabor s te r i l ant  to  ground areas along Central 
Avenue was accidentally extended t o  the areas surrounding decorative 
spruce trees. After the accident was recognized, attempts were 
made to remove the ureabor. The success o f  t h i s  action w i l l  be 
v i s i b l e  if the trees remain green. 

MAAM Van-RJC 
S t a r t u p o f  the MAAM van continues to be a problem. One of the a i r  
conditioners i s  not operating properly, the ozone analyzer gain 
controls  are peaking out during upscale voltage checks, and 
the cal ibrat ion system cannot be used un t i l  parts that have been 
ordered are received. 

Rockwell, 1981a 
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ACCOMPLISHMENTS 

Total Suspended Particulate Sampl inq-RJC 
' b e  calibration or i f ice  for f i e l d  calibration of  a total suspended 
particulate (TSP) a i r  sampler has been calibrated by the EPA. The 
TSP program should begin within about two weeks. 

Reports and Procedures-CJB 
Procedure EA-ERP-3 (formerly EA-ERP-1) ARAC Capability. was revised 
and distributed. Status of- EA Section reports' since the new review 
system was in it iated i s  as follows: 3 distributed, one ready for 
distribution, 2 awaiting peer review, 3 awaiting management review. 

IN FORMAT ION 

MAAM Van Quality Plan-RJC 
kork i s  continuing t o  prepare operational manuals that include 
quality assurance-proceduk for  each instrument in the MAAM van. 

Hydroloqic Test Hole Data-NDH 
Peer review of a historical hydrologic test hole data report has 
been completed and appropriate c m e n t s  are being included in the 
report. Also, a computer f i l e  has been created fo r  the test hole 
data . 
Rocky Flats Blue Ribbon Comnittee Activities-CTI 
C. 1. I l l s l e y  attended the Rocky Flats  Blue Ribbon C m i t t e e  Public 
Meeting thafwas held in  Broomfield th i s  week. He responded to 
questions in  regard to the Geologic/Seismologic report. 

Ambient A i r  Concentrations-CJB 
A i r  samoler S-8 has shown a dramatic droD i n  Dlutonium concentration 
from 135 d/m per sample f o r  the time period 7/13 to 7/27 t o  11 d/m 
per sample fo r  the time period 7/27 - 8/10. The first application 
of Coherex was done on July 17. 

Maintenance Act iv it ies  i n  Plenum FU-2B. Bldq. 771-JMW 
h j o r  maintenance and repair work on the f i l t e r  frames i n  Plenum 
FUi2B, Building 771 are required because of  corrosion from acid 
fumes. Environmental Analysis has been involved in the i n i t i a l  
planning phase for  the maintenance and repair work and w i l l  continue 
to  monitor the work for  environmental concerns. 

D. 0 .  Hornbkher 
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S u b r ~ t  ENVIRONMENTAL ANALYSIS WEEKLY HIGHLIGHTS 
WEEK ENDING SEPTEMBER 11, 1981 

PROBLEMS 

M;CA$;tem-JLZ 
system i s  oart ia l lv  functional since receiDt of  a new 

software tape from LLL. Tower data are being received and trans- 
mitted to LLL and comnunications can be established. The video 
screen i s  s t i l l  not functional. One-half o f  the necessary power 
transistors on order have been received the remainder are sti l l  
on back order. 

Weather Tower Upsrade-JMW 
Strong interference s ignals  from the temperature probe aspirator 
motors are causing problems with the temperature measurement 
signals. Conduit may have to be instal led on the tower to iso- 
late the aspirator motor l iner  from the rest  o f  the cables. 

Nitrate I rr igat ion Wa :er-CTI 
3am~les  of nitrate i rr ioat ion water were collected i n  July t o  
obtain baseline analyti6al data. Two of four samples ha& 
yielded unacceptable radionuclide data. Another sample has 
been collected to resolve discrepancies. 

ACCOMPLISHMENTS 

1,nventory o f  Records-CJB 
the FY 1981 records inventorv and cleanout was Derfomed for  the 
EA Section and the s u m r y  &port was submitted'on time. 

Total Suspended Particulate Sampl ing Proqram-RJC 
The f inal  draft of  Total Suspended Particulates (TSP) standard 
operating procedures and Qual 1 ty Assurance manuai has been 
developed and w i l l  be submitted f o r  typing next week. A l l  TSP 
data collected a t  the Rocky Flats  monitoring network w i l l  be 
corrected to the standard reference conditions and the methodology 
w i l l  be consistent with procedures developed by EPA Region VI11 
The target date to begin sampling i s  September 28, 1981. Sampling 
w i l l  follow the national 6-day sampling schedule after t h i s  date 

MX Miss i le  Program-CTI 
h response was prepared fo r  Rockwell Fac i l i ty  Design on the question 
of  additional NEPA documentation required f o r  equipment installation 
in support of the MX Miss i le Program. A letter  has been sent t o  
Fac i l i ty  Design that states that the existing Rocky Flats FEIS 
should be adequate according to  DOE regulations. 

Rockwell, 1981b 
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Com uter Su ort-JLZ 
*Safety 1s Dlanning to Durchase a ComDustar comouter - r--- 

terminal. I n  support'of t h i i  act iv ity,  an ADP requirements 
and check l i s t  has been completed for submission to Management 
Systems fo r  approval. 

2. Text editing (word processing) software has &een received and 
installed on the Environmental Sciences tenninals. This soft- 
ware enables the user to compose and store reports, letters and 
other text on floppy disks fo r  later retrieval, editing and 
printing. 

INFORMATION 

Weather Data Sumnari za t i on Sof tware-JMW 
'A software Package to sumnarize weather data w i l l  be needed uDon 
completion of  the data acquisition system. A meeting was conducted 
with Analytical Systems to determine feasibi l i ty  and to  define the 
scope of  the prospect. The current plan i s  for Analytical Systems t o  
provide the software on the RFP central computer beginning i n  CY 7982. 

Status o f  Reports and Procedures-CJB 
h e  procedure, m - 3 ,  A R M  C apability. was issued. four reDorts 
and one procedure awaiting EA management- review, one- report under 
peer review and one report receiving author revision. 

+ PSZ Trench Removal-CJB, RWH 
On SeDtember 9. work beaan to remove the buried material from a 
trench located-in the P i 2  near Building 559. No contaminated materials 
have been found thus far and a l l  the material i s  being hauled to the 
landf i l l .  Total long l ived alpha concentrations from three portable 
a i r  samplers run a t  the 559 cleanup area on September 4 showed zero 
count. 

Ground Water Moni torinq-CTI, NOH 
3 request was received from WE to prepare before November 16 documents 
describing the Rocky Flats  groundwater monitoring program. These 
documents are required by the RCRA program administered by €PA. Both 
the evaporating ponds and process waste ponds are considered surface 
impoundments of  hazardous wastes and require monitoring wells and 
testing programs. 

NO, Measurements i n  Westminster Water S~pply-RlH, CTI  
the erratic nitrate concentrations i n  Westminster raw water pers ists  
with an increase to 4.4 mg/l on September 3. Daily samples collected 
th i s  week a l l  contained low concentrations ( less than 0.5 mg/l). The 
source of the erratic data i s  s t i l l  being pursued. A meeting was 
held with the Westminster Chief Chemist to discuss possible sources 
for  nitrates. 

n 

0.  0. Hornb#her 
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TO R. E. Vodcr FROM t. R. Crltes 
&adfeu Bldg. 111 *(Mr@U Bldg. 123 

Phone X4098 

kblU1 FOURTH QUARTER, FY 81, ACCOMPLISHMENTS 

The follwfnq accomplishments were noted durfng the 
quarter ending September 30, 1981: 

I .  ARAC was swltched over to  new LLNL software and 
the mttcorologlcal tower was refurbished w i t h  
new Instruments and t l t d  in to  the b u i l d i n g  via 
1 l p h t  pipe conncctlons. 

2. The long-range s l t e  clean-up priorities were 
evaluated and reviewed wl t h  RFAO for concurrence. 

+ 3. An old scrap metal burial area west o f  b u i l d i n g  
459 was cleaned out and properly disposed of. 

4. The exhaust HEPA f l l t e r  loadlng study made t i p -  
nlficant progress: measurement methods wept test-  
tcd out on FU-25 second stage f i l t e r s  and samples . obtafned from b u i l d i n g  771 main flnal stage f i l t e r s  

5 ,  Food stuffs were collected and agreements estab- 
tithed for analysis t o  meet CDH request. 

6. A sUrrm(Lr student project to detennlne a i r  flow 
rates as a function o f  tlme in our amblant rlr 
samples* compl rted. 

7. The EM samplers were upgraded and EML I1 shut down 
for rom indefinite time period. 

w 

i 
I 

I '  
r 

8. A rplll prmvmtion and control camnittee was esteb- 
l ishtd, charter drafted, and procedures Initiated 
In compliance with the NPDES pcnlt. Al;' ('d 

cu?L,T +-7 
lnpactor eo1 ltction efficiency. ""e 9. CSU completed a wlnd tunnel study o f  the Sierra 

Rockwell, 1981c 
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10. The EGbG plant rite photos were o b t a i n e d .  

11. Consldrrablc progress was made i n  e s t a b l i s h i n g  
€PA acceptable callbratlons t o  MAAM van Intfru- 
menta t i on. 

f. R. Ctftes 

mC/ja 
Df s t r i b u t f o n :  
Dt D. Hornbacher 
D. C. Hunt 

1S00905 00002851 214 
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Jotern_al Letter 

om December 19, 1978 
I IHG #l<? 

TO N. V. Werkema FROM c. t. I l l s l t y  

BRIEFING ON BURIAl TRENCHES 

On Friday, December IS, 1978, I attended a meetlng in the DOE 
Conference Room wtth the following people in attendance: 

Robert D. Smith NRC 
Ray Mil ler DOE, A10 
Tom Bosworth WE, ALO 
Gary Echcrt DOE, RFAO 

A t  the request o f  WE, I gave a brief ovcrvlew o f  the location 
and contents o f  the burfal trenches on-sfte a t  Rocky Flats.  

c ,  ' d!(' L The materlat was read from the attached dtrcurrfon orfgfnally 
wrlttcb by E. A. Putrlct I .' lLw/ i - ~ - e a r l i e r  report should b: :%e EMF. A map showing trench 
locations previously prepared for the Luwsuft Tour was handed 
out a t  the meeting. No copies o f  my written brlefing was 

' given to attendees. 

, ,.LV A copy of this report and I t *- 

. * .  I -  

=% ' . *  
I t  presented I n  the Rocky Flats Radtoactivc 

1978. A copy was reportedly sent t o  

C7I:mnk 

cc: 
D. D. Hombacher 
R. E.  Yoder 
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Locat ions  and q u a n t i t i e s  known t o  have been buried are  d e t o z l e d  

on Map JZ. 

? ' AEC-approved B u r i a l  S i t e s  i 
crp 

F u r t h e r  r e s e a r c h  has r e v e a l e d  c h a t  the s o i l  and 

asphalt d i s p o s a l  areas (east of 831) are a c t u a l l y  i n  the sane 

loca t ion .  The soi l  was deposi ted on t o p  of t h e  a s p h a l t  - the 
l o c a t i o n  i s  about halfway between t h c  two  a s  shown on Map J4.b$ 

Oil E * ~ r n i n 3  Pit :h. 7 . TI 7 *!-*.r* r,? r , i  '1 r p,qtn: 7 1  n:' r f t  p't cr el 

urani.cn were burned in August 1956 and the residue covered 

w i t h  backfill. 

O i l  Burning Pit No. 2.  (1957, 1961-196s) T o t a l  1082 drrttrs o f  

o i l  c o n t a i n i n g  t i * & n f u a  b a n e d .  lhe residues ( m u  some f L t t c ~ l l z ~  

drums) were covered wi th  b a c k f i l l .  

Mound Area. (1954-1958) Total 1405 drum o i l  and s o l i d  waste. 

Mostly depleted uranium with some enriched uranium and possibly 

extrenely low-level  plutonium. Complete r e t r i e v a l  ( f o r  o f f s i t e  

d i s p o s a l )  achieved Play 1970. Samples were taken in the vicinity 

o f 1  urial rite t o  determine l e v e l s  i n  the l o c a t i o n  o € a  proposed 

holding pond. Results, us i n d i c a t e d  on Map #, are thought t o  

be =re due t o  i n f i l t r a t i o n  f r o m  the 903 Area r a t h e r  than t o  

y 
4 

an influence from the b u r i a l  s i t e s  or oil disposal  p i t  (No. 2). 
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011 Drum Storage Field.  (1958-1967) 3572 drums o f  o i l  f r o n  

plutonium process areas and L254 drums of oil from uzaniurn 

process areas stored in t h i s  l o c a t t o n  u n t i l  rernoval completed 

i n  June 1968. 

of plutonium and uranium i n  s o i l .  

Leakage f rom drums deposited multi-Curie amounts 

A 98,000 square foot area 

covered with an asphalt  cap (complctcd PJovc?llcr 1369) t o  c o n t a i n  

the matekiaf until. a safe disposal method can be developed and 

the AEC has detcrrnfned an appropriate disposal s i t e .  (See 
e 

. 
Section 1.) 

Trench T-1. (1954-1962) A p p r o x h a t e l y  25,000 kg of depleted  

=ani- chips in drum were deposited in this trench and covered 

wlth about 2 feer of fill d i r t .  

Trenches T-2 through T-8. (1954-1968) Disposal s i t e  f o r  

approximately 100,000 kg sanitary sewage sLudge. E a r l i e r  p i t s  

involve mostly uranium with an increasing plutoniua fraction i n  

later p i t s .  Act iv i ty  ranges from 800 t o  8000 d p d g r a m .  T-4 

also contains some uranium plutonium infiltrated asphalt planking 

f rom the 207 ponds. 

beween 100 and 150 mCi. 

Estknated t o t a l  alpha r a d i o a c t i v i t y  is 



- -  - 
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Asphalt Disposal Area. (1969) Approximately 320 tons of 

a 

- e  v -. - .c - -  -. .- 

p l u t o n i u m - i n f i l t r a t a d  asphalt and soil (fron t h e  776 f i r e ,  

May 1969) b u r i e d  under 1 t o  2 feec  fill dirt. Less than 1 mCz 

plutonium i s  e s t i m a t e d  t o  be dispersed  in a p p r o x i m a t e l y  250 cubic 

yards o f  material, with an estimated alpha  a c t i v i t y  about 

7 d p d g r a n .  

S o i l  B u r i a l .  (1972) Approximately 60 cubic y a r d s  o f  plutcnrurn- 

i n f i l t r a t e d  soil f ros  the 7 7 0  waste s t o r a g e - t a n k  area ,  ncv 

covered with about 3 feet  o f  fill dirt. 

less tSan 250 dpn/gra? (total long-lived alpha).  

Estimated a c t i v i t y  

Incinerator Ash P i t s  (1-1 through 1-4). (1952-1968) Estimated 

100 gras depleted  uranium burned with gcncral cornbustfbLc ~ I C I S L C  

over 16-year per iod .  Ashes buried i n  trenches. 

I Original Sanitary Landfill, (3952-1968) Former s a n i t a r y  londfFLL I 

, 
area. Estimated 20 kg depleted uranium ash (60 icg inadvertently 

burned, approximately 40 kg recovered) buried along w i t h  normal I 

p l a n t  waste, including small q u a n t i t i e s  of various surplus 
b 

chemicals . 
. 

OF1 Disposal P i t .  

sludge fzom 8 rcorage tank clcanout  were emptied i n t o  8 p i t ,  

which was then backfilled. 

(1958) A p p r o r h a t e l y  30 t o  SO drums of o i l  

No r a d i o a c t i v i t y  involved.  



Sanitary Landfill. (Started in 1968) From August 1968 t o  

February 19708 approximately 1000 kg s a n i t a r y  sewage sludge 

(800 t o  8000 dpm/gram) were buried in Landfill. (Es thated  

t o t a l  of 1 to 1.5 E C i  alpha radioactivity burred w i t h  sludge.) 

Estimated annual (Dow/Contractor) waste i s  9#000#000 pounds. 

Materials with less-thjn-minimurn-detcctoblc (smear or direct 

count) radioactivity levels (500 dpmlG0 square ccntfrrcters d i r c c c ,  

or SO dpn/squarc f o o t  sacar) are accepted f o r  burial.  

surreys have also disclosed other  rodrorsotopes (e .8 . )  tritiuq) 

in small quantities. 

P.ecent 

Lithium Destruction Arras. (1956-1970) Approxfmately 400 t o  500 

pounds of metallic l i t h i u m  were destroyed and rlic residues 

(primarily nontoxic lithiun c a r b o n a t e )  b u r i e d .  Smaller 

quantities of other r e a c t i v e  metals - sodium, calcium, magnesiun - 
and some solvent -type chenrcal compounds were also destroyed 

in t h i s  location. 
t 

S c r a p  Netal Disposal. (Approximately 1958) S c r a p  metal components, 

mostly &om original  construction. 

radioactfve or chemical materials were obsarved, some pieces 

were recovered from process areas . 
of a small percentage i s  possible. 

Although no detectable  

Hence, minute radioactivity 
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Cooling Tower Blowdown Retention Ponds. (Small ponds used t o  

contain cooling tower waters.) Hexavalent chroniun (used to 

inhibit  corrosion) is present. Some small quantity o f  lithium 

was also destroyed in the two eastern-most ponds. These ponds 

were covered with f i l l .  

. 

.- 
'.I I 

I ,  





\ 

Scrap =tal  components, rostly fm-i 0r:gu-d cons:nxtion, L C ~ C  a 
burid UI t h s  a r u .  Mthough no dctcctablc radioactivc or chcnical mte- 
rials were obscmcd, saw  pieces =re recovcred frwn process arcas ana low 

level  radioactivity of  a s a l 1  pcrrsenugc of thc scrap is possible 

Cooling Tovcr Rlodown Retention Rmas a 

n ~ s e  are s n u ~  ponds a c h  were used to wntam water fmn coolmg Gg W 
towers. Ikxavalurt chxuniua is present. s0C;rc s - a l  qumtity of l i t h r m  tras 
also destmyed in the mm eastern-mst ponds. These pondt were covered w i t h  

fill. 



- IJI addition to thc rrotcd arcas, some potcntial for punor cltcmcti 
diltrrtioii C X I S ~ S  in the vicinity o f  various stongc a d  holdin; tank 
(Fhp 1s). k s  potcntial i s ,  in mst cascs, cxtrcraely slight, psrticulJrly 
in thosc locjtions whcrc fyJu are diked. 
installcd, mmor spills have occutrcd and have been drsctsscd in eonjuxtion 
with thc scct:onal mpq. 

In the pas:, bcforc diliirp was 

- 

Ettp 1% shows the rpproxrmrte locrtron bhre q t y  bottles o f  
nickel wrborryl bere burid aftcr thc nick1 carbonyl was destmycs. The@ 
gas wu destroyed by turning [durmg the 1957 f i n  in Burlduig 571 a t  

d m  ready for disud). Explosive charges wert wad to dettmctiwly @ 
vcnt the cyluderr ud ignite any res- gas. .So b n  infiltraticn 
or affective residues were generrtd duriag these gcrrtions or as a 
result of  thc burials. -. ---- . -- -. . - - I -  



APPENDIX B 

GROUND WATER QUALITY DATA 



S t  a t  ion Number P2 1 808 9 

m n  m 
~ O O a D o l  I 

- ~ 

m8m 110 
mBm 1110 
mw9 110 
m8m 110 
mlQP 110 
121109  110 
mBm M 
121m TI0 
121- M 
mIa9 110 
121- 110 
m 1 0 9  110 
m w 9  110 
m w 9  n o  
121#.9 1110 
n 1 1 0 9  110 
m a 9  110 
N8m 1110 
m a 9  1110 
?21109 1110 
121-9 1110 
m w 9  1110 
121109  TR0 
m w 9  110 
m M B 9  110 
121109  110 
m 1 0 9  
m 1 0 9  1RG 
121MB9 110 
?21Ba9 
?21109 1110 
121109  1110 

m1-9 1110 
m w 9  1110 

n i w 9  

RESULT UNlT 
5 uoh 
6 UWKG 
5 UWL 
5 uah 
6 U W G  
6 UOKG 
6 UOKG 
6 u Q l o  
5 -  
5 urn 
6 UMtG 
6 UolK0 
6 UMtG 
6 UWK0 
6 UOFO 
5 uoh 
5 m  
5 uoh 
6 U M t 0  
6 UOlK0 
6 UOFO 
6 UWKG 
6 U W G  
5 uoh 
5 uoh 
5 uoh 

110 MIL 190 
3696 MIL197  
343 MIL 210 

110 MIL 190 
369.6 M I L 1 9 7  
343 MIL 210 

110 MIL 190 
369.6 -197 
343 #Ih 210 

- W L  
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

DLMT VA 
5 
6 A  
5 
5 
6 A  
6 A  
6 A  
6 
5 
5 
6 A  
6 A  
6 A  
( A  
6 
5 
5 
5 
6 A  
6 A  
6 
6 A  
6 A  

U 5 
U 5 
U 5 

440 
J 440 
J 440 

440 
J 440 
J 440 

440 
J 400 
J 440 



APPENDIX C 

SURFACE WATER QUALITY DATA 





i .Station Number B4 (Pond B - 4 )  

nmmu 
Y 1 mQ3wrvclRmuM 1804 PUlL 1Y J UD D U D S  lWUN91 REAL 
Y TWIYYdQWClRmuM 2 9 R u  s o u  41 0 TRADS llJBP91 lpBAL 
Y TIIWOUrnCTWlRlM W7 J 
Y 1 I4FslI'IWCTRmuM 
Y 1 l l l l W l W C l R m u M  
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